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PART I. 



OFFICERS OF THE CORI^S OF ENGINEERS. 
Status^ changes, and distri button of officers of corps, 8. 



THE BOARD OF ENGINEERS. 



POST OF WILLET8 POINT, NEW YORK.— U. S. ENGINEER SCHOOL.—BAT. 
TALION OF ENGINEERS.— ENGINEER DEPOT. 

Officxr ts command, Maj. John G. D. Knioht, Corps ov Enoinbers — 

Post of Willets Point, 4; U. S. Engineer School, 5; Battalion of EngineerS| Engi- 
neer Depots 6; statement of fnnds, 7; estimates, 22. 

FORTIFICATIONS. 

Projects, sites, 7: sea walls and embankments, preservation and repair of fortifi- 
cations, new works, appropnations.S : emplacements, continuing contacts, 9,10 : sub- 
marine mines, defenses of coasts or Maine and New Hampshire, 11; Boston, Mass., 
■oatheast ooast of Massachusetts and Rhode Island, 12; eastern entrance to Long 
Island Sound at New York. N. T.— eastern entrance to harbor, on islands in harbor, 
IS; on Staten Island, sontnem entrance to New York Harbor, on Long Island and 
Sandy Hook, Delaware River, 14; Baltimore, Md., Washington, D. C, 15: Hamp- 
ton Koads, Va., ooast of North Carolina, coast of South Carolina, 16: coast ox Georgia 
and Cumberland Sound, coast of Florida, 17 ; Pensaoola, Fla., Mobile, Ala., and Mis- 
aiaeippi Sound. New Orleans, La., 18: Galveston, Tex., 19: lake ports in New York, 
San Diego, Cal.. islands in San Francisco Bay, and north side of San Francisco Bay. 
Cal., San Francisco, Cal., on south side of bay, 20; month of Columbia Riyer, Puget 
Bound, 21 ; estimates for 1898-99, 22. 

RIVER AND HARBOR IMPROVEMENTS. 

Gensral 8TATBMXNT, 22; establishment of harbor lines, 23; examination of bills 
for bridges, Bartrand River, S. C, 24; obstruction of navigable Southern rivers by 
tho aquatic plant known as the water hyacinth, engineer divisions, 25. 

ATLANTIC COAST AND GULF OF MEXICO. 

In thb charob or Libut. Col. A. N. Damrbll and Maj. R. L. Hoxib, Corps of 
Bkginbbrs— 

IjQbec Channel, Me., 26; Moosabec Bar, Me., 27; Narraguagus River, Me., breakwa- 
ter from Mount Desert to Porcupine Island, Bar Harbor, Me., 28; harbor at Sulli- 
yan Falls, Me., Union River, Me., 29; Bagaduce River, Me., Penobscot River, Mo., 
30; Belfast Harbor, Me., Camden Harbor, Me., 82; Rockland Harbor, Me., 33; Car- 
vers Harbor, Vinalhaven. Me., 34; Georges River, Me., Kennebec River, Me., 
35; Sasanoa River, Me., Portland Harbor, Me., 37; Saco River, Me., 39; Bellamy 
Siver, N. H., Cocheco River, N. H., 40: harbor of refuge at Little Harbor, N. H., 
41; removing sunken vessels or crut oDstr acting or endangering navigation, ex- 
aminations and surveys, 42. 
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II CONTENTS. 

In the chargb of Likut. Col. S. M. Mansfikld, Corps of ENOiNEBas— 

Ne wbury port Harbor, Mass. » 45; Merrimac River, Mass., 46; Powow River, Mass., 
47; Essex River, Mass., 48; harbor of refuge, Sandy Bay, Cape Ann, Mass., harbor 
at Gloucester, Mass., 49; harbor at Manchentor, Mass., 51; harbor at Lynn, Mass., 
52; Mystic and Maiden rivers, Miiss., 53; harbor at Boston, Mass., 55; Town River, 
Mass., 57; Weymouth River, Masn., 58; harbor at Scituate, Mass., 59; harbor at 
Plymouth, Mass., 61; harbor at Provincetown, Mass., harbor at Chatham, Mass., 
62; removing sunken vessels or cral't obstructing or endangering navigation, ex- 
aminations and surveys, 63. 

In tub charge of Maj. D. W. Lockwood, Corps of Exgixeers — 

Harbor of refuge at Hyaunis, Mass., 66; harbor of refu^^e at Nantucket, Mass., 67; 
Marthas Vineyard inner harbor at Edgartown, Mass., 68; harbor at Vineyard Haven, 
Mass., Woods Hole Channel, Mass., 69; New Bedford Harbor, Mass., 70; Cauapitsit 
Channel, Mass., Taunton River, Mass., 71; Sakonuet River, R. I., 72; Pawtncket 
River, R. I., 73 ; Providence River and NaiTagansett Bay, R. I., 74 ; removal of Green 
Jacket Shoal, Providence, R. I., harbor at Wickford, K. I., 75; Newport Harbor, 
R. ]., 76; harbor of refuge at Point Judith, R. I., 77: entrance to Point Judith 
Pond, R. I., harbor of refuge at Block Island, R. I., 78; Great Salt Pond, Block 
Island, R. I., 79; removing sunkeu vessels or craft obstructing or endapgering 
navigation, examination and sarveys, 80. 

In the charge of Maj. Smith S. Leach, Corps of Engineers— 

Pawcatnck River, R. I. and Conn., 82; harbor of refuge at Stonington, Conn., 83; 
Mystic River, Conn., 84; Thames River, Conn., 85; Connecticut River below Hart- 
ford, Conn., 86 ; harbor of refuge at Dnok Island Harbor, Conn., New Haven Harbor, 
Conn., 89; breakwaters at New Haven, Conn., 91; Hoasatonic River, Conn., 92; 
Bridgeport Harbor, Conn., 94; Saugatuck River and Westport Harbor, Conn., 96; 
Norwalk Harbor, Conn., 98; Five Mile River Harbor, Conn., Stamford Harbor, 
Conn., 100; harbor at Coscob and Mianus River, Conn., 102; Greenwich Harbor, 
Conn., 103; surveys, 104. 

In the charge of Col. G. L. Gillespie and Lieut. Col. Wiluam Ludlow, 

Corps of Engine Kits- 
Hudson River, N. Y., 105; Saugerties Harbor, N. Y., 107; harbor at Rondout, N. T.. 
108; harboratPeokskill,N.Y.,109; Harlem River, N. Y., 110 ; East River and Hell 
Gate, N. Y., Ill; New York Harbor, N. Y., 113; removing sunken vessels or craft 
obstrncting or endangering navigation, examinations and survey, 114. 

In the charge of Maj. H. M. Adams, Corps of Engineers — 

Port Chester Harbor, N. Y,, 116 ; Mamaroneck Harbor, N. Y., 117 ; East Chester Creek, 
N. Y., Bronx River, N. Y., 118; Mattituck Harbor, N. Y., 119; Port Jefferson Harbor, 
N. Y., 120; Huntington Harbor, N. Y., 121; Glencove Harbor, N. Y., 122; Flushing 
Bay, N. Y., Patchogne River, N. Y., 123; Browns Creek, Sayville, N. Y., 124; Can- 
arsie Bay, N. Y., Bay Ridge Channel, the triangular area between Bay Ridffe and 
Red Hook channels, and Red Hook and Buttermilk channels, in the harbor of 
New York, 125; Gowanus Creek Channel, New York Harbor, 127; Newtown Creek, 
N. Y., 128 ; Passaic River, N. J., 129 ; channel between Staten Island and New Jersey, 
130; Elizabeth River, N. J., 131; Raritan River, N. J., 132; South River, N. J., Rar- 
itan Bay, N. J., 133 ; Mattawau Creek, N. J.. 134 ; Keyport Harbor, N. J., 135 ; Shoal 
Harbor and Compton Creek, N. J., 136; Shrewsbury River, N. J.. 137; removing 
sunken vessels or craft obstructing or endangering navigation, 138; examinations 
and surveys, 139. 

In the charge of Maj. C. W. Raymond, Corps of Engineers-* 

Delaware River, N. J. and Pa., 142; harbor between Philadelphia, Pa., and Camden, 
N.J., 144; Schuylkill River, Pa., 145; ice harbor at Maroushook, Pa., 146; con- 
struction of iron pier in Delaware Bay near Lewes, Del., 147; Delaware Breakwater, 
Del., 148; harbor of refuge, Delaware Bay, Del., 149; Rancocas River, N. J^ Alio- 
way Creek, N. J., 150; Dennis Creek, N. J., 151: Cooper Creek, N. J., 152; Goshen 
Creek, N. J., removing sunken vessels or craft obstructing or endangering naviga- 
tion, examinations and survey, 153. ' 



CONTENTS. Ill 

In the charge of Wm. F. Smith, United States Agent, Major of Engineers, 
U. S. Army, retired— 

WilmiDgton Harbor, Del., 155; Nanticoke River, Del. and Md., 157; Appoquiniraink 
River, Del., 158; Smyrna River, Del., 159; Mnrderkill River, Del., 160; Mispillion 
River, Del., 161; Broadkiln River, Del., inland waterway from Chincoteagne Bay, 
Va., to Delaware Bay at or near Lewee, Del., 162; SusqiieLanna River above and 
below Havre de Grace, Md., 163; Chester River, Md., from Cnimpton to Jones 
Landing, Chop tank River, Md,, 164; La Trappe River, Md., 165; Warwick River, 
Md., 166; Broad Creek River, Del., 167; Wicomico River, Md., Manokin River, 
Md., 168; Pocomoke River, Md., Queenstown Harbor. Md., 169; Rockhall Harbor 
and inner harbor at Rockhall, Md., removing sunken vessels or craft obstructing 
or endangering navigation, 170; examinations and surveys, 171. 

IH the charge of Col, Peter C. Hainb, Corps of Engineers — 

Patapsco River and channel to Baltimore, Md., 172; channel to Cnrtis Bay, in 
Patapsco River, Baltimore Harbor, Md., 173; harbor of southwest Baltimore 
(Spring Garden), Md., removing sunken vessels or craft obstructing or endanger- 
ing navigation, sorveys, 174. 

In the charge of Lieut. Col. Chas. J. Allen, Corps of Engineers — 

Potomac River at Washington, D. C.,175; Occoqnan Creek, Va., 177; Aqnia Creek, 
Va., Nomini Creek, Va., 179; Lower Machodoc Creek, Va., Rappahannock River, 
Va., 181; UrbanaCreek, Va,,183; York River, Va., 184 ; Mattaponi River, Va., 185; 
Pamnnkey River, Va., James River, Va., 187; protection of Jamestown Island, Va., 
survey, 189. 

In the chargr of Capt. Thos. L. Casey, Corps of Engineers— 

Harbor at Norfolk and its approaches, Va., 190; Western Branch of Elizabeth 
River, Va., 191; Nanserooud River, Va., 192; Appomattox River, Va., 193; harbor 
at Cape Charles City, Va., 194; Nandua Creek, Va., inland water route from Nor- 
folk Harbor, Va., to Albemarle Sound, N. C, through Currituck Sound, 195; North 
Landing River, Va. and N. C, Roanoke River, N. C, 196; Pasquotank River, N. C, 
197; removing sunken vessels or craft obstructing or endangering navigation, 
examinations, 198. 

In the charge of Lieut. Col, D. P. Heap and Capt. W. E. Craigiiill, Corps 
of Engineers— 

Ocracoke Inlet, N. C, 199; Fishing Creek, N. C, 200; Pamlico and Tar rivers, N. C, 
201; Contenthia Creek, N. C, Trent River, N. C, 202; Neuse River, N. C, 203 ; 
inland waterway between Newbem and Beaufort, N. C, harbor at Beaufort, N. C, 
204; inland waterway between Beaufort Harbor and New River, N. C, 205; New 
River, N. C, 206; North East (Cape Fear) River, N. C, Black River, N. C, 207; 
Cape Fear River above Wilmington, N. C, 208; Cape Fear River at and below 
Wilmington, N. C, 209; Lockw^oods Folly River, N. C, examination and sur- 
veys, 211. 

In the charge of Capt. Frederic V. Abbot, Corps of Engineers— 

Waccamaw River, N. C. and S. C, 213; Lnmber River, N. C. and S. C, 214; Little 
Pedee River, S. C.,215; Great Pedee River, 8. C, 216; Mingo Creek, S. C, Winyah 
Bay, S. C, 217; Santee River, 8. C, 219; Wateree River, 8. C, 220; Concaree 
River, S. C., 221; Charleston Harbor, including Mount Pleasant and Sullivan 
Island shore, 8. C, 222; Wappoo Cut, 8. C, 223; Beaufort River, 8. C, 224. 

In the charge of Capt. O. M. Carter, Corps of Engineers— 

Savannah Harbor, Ga., 224; Savannah River between Savannah and Augusta, Ga., 
227; Savannah River above Augusta, Ga , 228; Darien Harbor, Ga., 229; Altamaha 
River, Ga , 230; Oconee River, Ga., 231; Ocmulgee River, Ga., 232; Brunswick 
Harbor, Ga., ^3; Cumberland Sound, Ga., 235; inside water route between 
Savannah, Ga., and Femandina, Fia., 236; removing sunken vessels or craft 
obstructing or endangering navigation, survey, 237. 

In the charge of Lieut. Col. W. H. H. Benyaurd, Corps of Engineers — 

St. Jobna River, Fla., 238; Volusia Bar, Fla., 240; Ocklawaha River, Fla., 241; St. 
Augustine Harbor, Fla., Indian River, Fla., Negro Cut, Japiter Inlet, Fla., 242; 
northwest entrance. Key West Harbor, Fla., 244; Caloosabatchee River, Fla., 245; 
Charlotte Harbor and Pease Creek, Fla., 246; Sarasota Bay, Fla., 247; Manatee 
River, I*la., 248; Withlacoocheo River, Fla., Snwanee River, Fla., 249; removing 
sunken vessels or craft obstructing or endangering navigation, examinations and 
surveys, 251. 



IV CONTENTS. 

In the charge op Maj. F. A« Mahan, Cobps of Enqineers— 

Carrabelle Bar and Harbor, Fla., 258; Apalachicola Bay, Fla., Apalachicola Riyer, 
the Cut-off, and lower Chipola Biver. Fla., 254; Flint Biver. Ga., 256; C hatta- 
hoochee River, Ga. and Ala., below ColumbuB, 256: Chattahooonee Riyer, bet ween 
Weatpoint and Franklin, Ga., Choctawhatchee River, Fla. and Ala., 257; harbor 
at Pensacola, Fla., 258; Esoambiaand Conecnb rivers, Fla. and Ala., 259; Alabama 
River, Ala., 260; improvement of, and operating and care of eanala and other 
works of navigation on, Coosa River, Ga. and A&., 261, 262; survey, 262. 

In the cbarob or Maj. Wm. T. Rossell^ Corps of Engineers— 

Mobile Harbor, Ala., 263; improvement of, and operation and care of locks and dams 
on, Black Warrior River, Ala., 264, 265; Warrior and Tombigbee rivers, Ala., 266; 
Tombigbee River from month to Demopolis, Ala., 266; Tombigbee River, firom 
Demopolis, Ala., to Columbus, Miss., 267; Tombigbee River, from Fnlton to Colum- 
bus, Miss., and from Walkers Bridge to Fnlton, Miss., 268; Noxubee River, Miss., 
Pascaffoula River, Miss., 269; Chickasahay River, Miss., 271; Leaf River, Miss., 
Pearl Kiver, below Jackson, Miss., 272; Pearl River between Carthage and Jack- 
son, Miss., 273; Pearl River, between Edinburg and Carthage, Miss., &^e Chltto, 
La., 274 ; survey of canal from Birmingham, Ala., to the Warrior River, Ala., 
examinations and surveys, 275. 

In the charge of Maj. Jambs B. Quinn, Corps of Engineers— 

Inspection of the improvement of the South Pass of the Mississippi River, 277; 
Cnefuncte River and Bogue Falia, La^ 278; Tickfaw River and tributaries, La., 
279; Amite River and Bayou Manchao, La., 280; Bayon Lafourche, La., 281; Bayou 
Flaquemine, Grand River, and Pigeon bayous. La., 282; Bayou Courtableau, La., 
283; Bayou Teche, La., 2B4; Bayon Vermilion, La., Mermentan River and tribn- 
taries, La., 285; mouth and passes of Calcasieu River, La., ^; harbor at Sabine 
Pass/fex., 288; Sabine River, Tex., 289; Neohes River, Tex., 290; closing crevasse 
in Pass a Loutre, Mississippi River, removing sunken vessels or craft oMtrncting 
or endangering navigation, examinations and surveys, 291. 

In the charge of Maj. A. M. Miller, Corps of Engineers — 

Galveston Harbor, Tex., 292; ship channel in Galveston Bay, Tex., 294; channel in 
West Galveston Bay, Tex., 295; Trinity River, Tex., Buffalo Bayou, Tex., 296; 
Brazos River, Tex., 297; operating and care of Morgan Canal, Tex., examination 
and sorvey, 298. 

In the charge of a Board of Engineers, Col. Henrt M. Robert, Corps of 
Engineers, Senior Member— 

Ascertaining the character and value of the improvements made at the month of the 
Brazos River, Tex., by the Brazos River Channel and Dock Company, 298. 

WESTERN RIVERS. 

In the charge of Maj. J. H. Willard, Corps of Engineers— 

Red River, La. and Ark., 299; Red River, above Fulton, Ark., 300; Cypress Bayon, 
Tex. and La., 301; Ouachita and Black rivers, Ark. and La., 302; Bayou Bartholo- 
mew, La. and Ark., BcBuf River, La., 303; Tensas River and Bayou Ma^n, La., 
304 ; Yazoo River, Miss., 305 ; mouth of Yazoo River and harbor at vicksburg. Miss., 
306; Tallahatchie River, Miss., Big Sunflower River, Miss., 308; water gauges on 
the Mississippi River and its principal tributaries, 309 ; examination, 310. 

In the charge of Capt. William L. Sibert, Corps of Engineers— 

Removing obstructions in Arkansas River, Ark. and Kans., 310; Arkansas River, 
Ark., 311; White River, Ark., 312; Black River, Ark. and Mo., 313; Current River, 
Ark. and Mo., St. Francis River, Ark., 314; St. Francis River, Mo., 315; exami- 
nation and surveys, 316. 

In the charge of Maj. Thomas H. Handburt, Corps of Engineers— 

Removing snags and wrecks from Mississippi River, 317 ; Mississippi River between 
Ohio and Missouri rivers. 318; harbor at St. Louis, Mo., 320; preventing the Mis- 
sissippi River from breaking through into the Cache River at or near a point 
known as Beach Ridge, a few miles above Cairo, 111., 821. 



CONTENTS. V 

Ik thk chargs of Lieut. Col. W. R. King, Corps op Enginkkrs— 

OpeTating snag boats and dredge boats ou Upper Mississippi River, 321 ; Mississippi 
River between Missouri River and Minneapolis, Minn., 322; operatins^ and care 
of Des MoineB Rapids Canal and Dry Dock, operating and care of Gaiena River 
improvement^ 111., Mississippi River between St. Paal and Minneapolis, Minn., 
(constTUction of Lock and Dam No. 2), 323; surveys, 324. 

Ik ths charos of Lieut. Col. W. A. Jones, Corps of Ent^inbers — 

Constmction and operating and care of reservoirs at bead waters of Mississippi 
River, 326, 328; Chippewa River, inolnding Yellow Banks, Wis., 328: St. Croix, 
River, Wis. and Minn., 329; Minnesota River, Minn., Red River of the North, Minn, 
and N. Dak., 330; gauging Mississippi River at or near St. Paul, Minn., exam- 
inations, 332. 

Ik the charge of Lieut. Col. W. A. Jones and Capt. J. C. Samford, Corps of 
Enginebrs — 

Missouri River between Stubbs Ferry^ Mont., and the lower limits of Sioux City, 
Iowa, 333; improving Upper Missouri River by snagging, 337; Yellowstone River, 
Mont, and N. Dak., ^. 

In the charge of Capt. John Biddle, Corps of Engineers— 

Obion River, Tenn., 339; Forked Deer River, Tenn., 340: North or Middle Fork, 
Forked Deer River, and Obion River, 341 ; Cumberland River, Tenn. and Ky. — 
below Nashville, 342; above Nashville, 344; surveys, 347. 

Iiv the charge of Capt. Dan C. Kingman, Corps of Engineers— 

Tennessee River system, 348; Tennessee River above and below Chattanooga, Tenn., 
348, 349; operating and care of Muscle Shoals Canal, Tennessee River, Ala., 351; 
French Broad, and Little Pigeon rivers, Tenn., 352; Clinch River, Tenn., 353; 
surveys, 354. 

In the charge of Maj. W. H. Heuer, Corps of Engineers— 

Ohio River, 365; operating snag boat on the Ohio River, operating and care of Davis 
Island Dam, Ohio River^ near Pittsburg, construction of movable dams Nos. 2, 3, 
4, 5, and 6 in the Ohio River, 356; improvement of, and operating and care of locks 
and dams on Muskingum River, Ohio, 358; examination, 359. 

In the charge of Maj. Charles F. Powell and Maj. R. L. Hoxie, Corps of 
Engineers — 

Improvement of, and operation and care of locks and dams Nos. 8 and 9, Mononga- 
hela River, W. Ya. and Pa., 359, 360; purchase of locks and dams Nos. 6 and 7, 
MonoDgahela River, condemnation of all the property and appurtenances of the 
Monongahela Navigation Companv, 361: Allegheny River, Pa., 362; construction 
of locks and dams at Uerr Island, above tne head of Six Mile Island, and at Spring- 
dale, Allegheny River, 363. 

In the charge of Capt. J. O. Warren, Corps of Engineers— 

Falls of the Ohio River at Louisville. Ky., and Indiana Chute, Falls of the Ohio 
River, 364, 365; operating and care of Louisville and Portland Canal, Kv., Wabash 
River above and below Yincennes, Ind., 366; operating and care of lock and 
dam at Orand Rapids, Wabash River, White River, Ind., 368; Tradewater River, 
Ky., construction of Lock No. 2, Green River, at Rumsey, Ky ., 369 ; Green River 
above mouth of Big Barren River, Ky., operating and care of locks and dams on 
Green and Barren rivers, Ky., 370; Rough River, Ky., 371; examination and sur- 
veys, 372. 

In the charge of Maj. James F. Gregory, Corps of Engineers— 

Improvement of, and operating and care of locks and dams on, Kentucky River, Ky., 
373, 375; Tug Fork of Bie Sandy River, W. Va. and Ky., 375 ; Levisa Fork of Big 
Sandy River, Ky., 376; Big Sandy River, W. Va. and Ky., 377; Guyandotte River, 
W. Va., 378; New River, Va. and W. Va., 379; Gauley River, W. Va., Elk 
River, W. Va., 380 1 improvement of, and operating and care of locks and dams on, 
Great Kanawha River, W. Va., 381, 383; improvement of, and operating and care 
of lock and dam on, Little Kanawha River, W. Va.^ 384. 
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LAKE RIVERS AND HARBORS. 

In the charge of Maj. Clinton B. Sears, Corps of Engineers— 

Harbor at Grand Marais, Minn., 385; harbor at Affate Bay, Minn., harbor at Dulath, 
'Minn.y and Snperior, Wis., 386; harbor at Ashland, Wis., 388; harbor at Ontona- 

fon, Mich., 389; improvement of, and operating and care of, waterway across 
[eweenaw Point from Keweenaw Bay to Lake Superior, Mich., 389, 390; harbor 
at Marquette, Mich., harbor of refuge at Presqne lie Point, Marquette Bay, Mich., 
891; harbor of refuge at Grand Marais, Mich., 392; examination, 393. 

In the charge of Capt. Geo. A. Zinn, Corps of Engineers— 

Menominee Harbor, Mich, and Wis., Menominee River, Mich, and Wis., 393 j Oconto 
Harbor, Wis., 394 ; Peusankee Harbor, Wis., Green Bay Harbor, Wis., 3^ ; improve- 
ment of, and operating and care of. Sturgeon Bay and Lake Michigan Ship Canal, 
Wis., 396, 397; Sturgeon Bay Canal harbor of refuge. Wis., 397; Ahnapee Har- 
bor, Wis., 398; Kewaunee Harbor, Wis., Two Rivers Harbor, Wis., 399; Manitowoc 
Harbor, Wis., 400; Sheboygan Harbor, Wis., Port Washington Harbor, Wis., 401; 
harbor of refuge, Milwaukee, Wis., 402; Milwaukee Harbor, Wis., South Mil- 
waukee Harbor, Wis., 403; Racine Harbor, Wis., Kenosha Harbor, Wis., 404: 
Waukegan Harbor, 111., 405; improvement of, and operating and care of locks ana 
dams on, Fox River, Wis., 406, 407; removing sunken vessels or craft obstructing 
or endangering navigation, 407 ; surveys, 408. 

In the charge of Maj. W. L. Marshall, Corps of Engineers— 

Chicago Harbor, 111., 409; Chicago River, 111., 411; Calumet Harbor, III., 412; Calu- 
met River, 111. and Ind., 414; IlliuoiH River, 111., 415; operating and care of 
Lagrange and Kampsville locks, Illinois River, and approaches thereto, 417; Illi- 
nois and Mississippi Canal, 418; operating and care of Illinois and MiHsisKippi 
Canal: canal around lower rapids of Rock River at Milan, III., removing sunken 
vessels or craft obstructing or endangering navigation, 420; examination and 
survey, 421. 

In the charge of Lieut. Col. G. J. Lydecker and Capt. C. McD. Townsend, 
Corps of Engineers — 

Michigan City inner and outer harbors, Ind., 421; St. Joseph Harbor, Mich., 423; St. 
Joseph River, Mlcb., South Haven Harbor, Mich., 421; Sangatuck Harbor, Mich., 
425; Kalamazoo River, Mich., Holland (Black Lake) Harbor, Mich., 426; Grand 
Haven Harbor, Mich., 427; Grand River, Mich., Muskegon Harbor, Mich., 428; 
White Lake Harbor, Mich., 429; Pentwater Harbor, Mich., Ludington Harbor, 
Mich., 430; Manistee Harbor, Mich., harbor of refuge at Portage Lake, Manistee 
County, Mich., 431; Frankfort Harbor, Mich., 432; Charlevoix Harbor, Mich., 
433; Petoskey Harbor, Mich., removing sunken vessels or craft obstructing or 
endangering navigation, surveys, 434. 

In the charge of Lieut. Col. G. J. Lydecker, Corps of Engineers— 

Ship channel connecting waters of the Great Lakes between Chicago, Dnluth, and 
Buffalo, 435; St. Marys River at the falls, Mich., 437^ operating and care of St. 
Marys Falls Canal, 438 ; Hay Lake Channel, St. Marys River, Mich., 439; Cheboygan 
Harbor, Mich., 440: Alpena Harbor (Thunder Bay River), Mich., 441; Saginaw 
River, Mich., 442; Sebewaing River, Mich., 443; harbor of refuge at Sand Beach, 
Lake Huron, Mich., 444; improvement of, and operating and care of, St. Clair Flats 
Canal, Mich., 445: mouth of Black River, Mich., Black River at Port Huron, Mich., 
446; Pine River, Mich., 447; Belle River, Mich., 448; Clinton River, Mich., Detroit 
River, Mich., 449; Rouge River, Mich., 450; turning basin in Rouge River, Mich., 
removing sunken vessels or oraft obstructing or endangering navigation, exami- 
nation, &1. 

In the charge of Col. Jared A. Smith, Corps of Engineers — 

Monroe Harbor, Mich., Toledo Harbor, Ohio, 452; Port Clinton Harbor, Ohio, San- 
dusky Harbor, Ohio, 454; Huron Harbor, Ohio, 455; Vermilion Harbor, Ohio, 456: 
Black River (Lorain) Harbor, Ohio, 457; Cleveland Harbor, Ohio, 458; Fairport 
Harbor, Ohio, 459; Ashtabula Harbor, Ohio, 460; Conneant Harbor, Ohio, 461; 
examination, 463. 
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In the charge of Maj. Thomas W. Symons, Corps of Enoixkers — 

Erie Harbor, Pa., 468; harbor at Dnnkirk, N. Y., 464; Buffalo Harbor, N. Y., 466; 
Tonawancla Harbor and Niagara River, N. Y., 469; Niagara River from Tonawanda 
to Port Day, N. Y., 470; Wilson Harbor, N. Y., 471 ; removing sunken vessels or craft 
obstracting or endangering navigation, examination and surveys^ 472, report upon 
Hoase bill No. 7775, 64tb Congress, first session, providing for widening the locks 
of Erie Canal, N. Y., 473. 

Imthe charge of Maj. W. S. Stanton, Corps of Engineers — 

Harbor at Charlotte, N. Y., harbor at Pultneyville, N. Y., 474; harbor at Great Sodns 
Bay, N. Y., harbor at Little Sodus Bay, N. Y., 475; harbor at Oswego, N. Y., 476; 
harbor at Sacketts Harbor, N. Y., harbor at Cape Vincent, N. Y., 477 ; shoals between 
Sister Islands and Crossover Light, and between Ogdensburg and the foot of Lake 
Ontario, St. Lawrence River, 478; harbor at Ogdensburg, N. Y., 479: harbor at Bur- 
lington, Vt., channel between North and South Hero islands, Lake Champlain, Vt., 
480; Otter Creek, Vt., Narrows of Lake Champlain, N. Y. and Vt., 481; removing 
sunken vessels or craft obstructing or endangering navigation^ examinations and 
anrveys, 482 ; report upon House bill No. fc074, 54th Congress, nrst session, provid- 
ing for widening the locks of Oswego Canal, N. Y., 483. 

PACIFIC COAST. 

IH THB charge OF COL. CHAS. R. SUTER, CORPB OF EnGINKEKS^ 

Oakland Harbor, Cal., 484. 

Ik the charge of Maj. Chas. £. L. B. Davis, Corps of Engineers — 

San Luis Obispo Harbor, Cal., 485; Wilmington Harbor, Cal., 486; San Diego Harbor, 
Cal., examinations and surveys, 487. 

In the charge of Capt. Cassius E. Gillette, Corps of Engineers— 

8an Joaquin River, Cal., 488; Mokelumne River, Cal., 489: Sacramento and Feather 
riTers, Cal., 490; Napa River, Cal., 491; Petalnma Creek, Cal., Humboldt Harbor 
and Bay, Cal., 492, examinations, 494. 

In the charge of Capt. W. L. Fisk, Corps of Engineers — 

Port Orford Harbor, Oreg., 494; Coquille River, Oreg. (general improvement), 495; 
Coquille River, Oreg., between Coquille City and Myrtle Point, entrance to Coos 
Bay and Harbor, Oreg., 496; harbor at Coos Bay, Oreg. (dredging), 497; Coos River, 
Oreg., Umpqua River, Oreg., mouth of Siuslaw River, Oreg., 498; Alsea River, 
Oreg., Yaquina Bay, Oreg., 499; Nestugga River, Oreg., Tillamook Bay and Bar, 
Oreg., 501; mouth of Columbia River, Oreg. and Wash., Columbia River, Oreg., 
below Tongne Point, 502; Columbia and Lower Willamette rivers below Portland, 
Oreg., 503; Columbia River between Vancouver, Wash., aud the mouth of Willa- 
mette River, canal at tbe Cascades, Columbia River, Oreg., 504; operating and care 
of canal and locks at tbe Cascades of the Columbia River, Oreg., Columbia River 
at Three Mile Rapids, and the construction and equipment of a boat railway from 
the foot of The Dalles Rapids to the head of Celilo Falls, Oreg. and Wash., 505; 
Willamette River above Portland and Yamhill River, Oreg., 5(^; gauging waters 
of Columbia River, Oreg. and Wash., 507. 

In the charge of Capt. Harry Taylor, Corps of Engineers — 

Willana River and Harbor, Wash., 508; Grays Harbor and bar entrance, Wash., 509; 
Cheiialis River, Wash., 510; Puget Sound aud its tributary waters, Wash., 511; 
harbor at Olympia, Wash., 512: waterway connecting Puget Sound with lakes 
Union and Washington, 513; Everett Harbor, Wash., 515; Swinomish Slough, 
Wash., 516; Columbia River from Rock Island Rapids to Foster Creek Rapids, 
Wash., 517; Upper Columbia and Snake rivers, Oreg. and Wash., 518; Cowlitz 
River, Wash., 520; Clearwater River, Idaho, Kootenai River, Idaho, between 
Bonners Ferry and the international boundary line, 521; Flathead River, Mont., 
522; examinations and surveys, 523. 

EXAMINATIONS, SURVEYS, AND CONTINGENCIES OF RIVERS AND 

HARBORS 524 

SURVEY OF PORTLAND CHANNEL (CANAL), ALASKA. 

In the chakge op Capt. D. D. Gaillard, Corps of Enginekrs 524 
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SUPERVISION OF THE HARBOR OF NEW YORK. 

Lieut. Commander Daniel Delehanty and Lieut. John F. Parker, 
U. S. N., Supervisors 524 

MISSISSIPPI RIVER COMMISSION 525 

MISSOURI RIVER COMMISSION 527 

CALIFORNIA DfiBRIS COMMISSION 528 

BRIDGING NAVIGABLE WATERS OF THE UNITED STATES. 

Under auikoriti/ of tmeoial acts of Congress, — (1) Bridge of the Boonville and Howard 
County Bridge Company across Missouri River at Boonville, Mo., (2) bridge of 
the Yankton Bridge Company across Missouri River at Yankton, 8. Dak., (3) 
bridge of the Union Railroad Companv across Monongahela River between Port 
Perry and Mifflin Township, Pa., (4) bridge of the city of Detroit, Mich., across 
west channel of Detroit River, 529; (5) bridge of the Braddock and Duqnesns 
Bridge Company across Monongahela River between Braddock and Mifflin town- 
ships, Pa., (6) bridge of the Aransas Harbor Terminal Railway Company across 
Corpus Chiisti Channel (Morris and Cummings Ship Channel), Tex., (7) bridge of 
the Delta Cooperage Company and the Yazoo and Mississippi Valley Railroad 
Company across Tallahatchie River at Pliilipp, Miss., (8) bridge of Roane County, 
across Clinch River at Kingston, Tenu., (9) bridge of the Mobile and Ohio Rail- 
road Company across Cahaba River, in Bibb County, Ala., (10) bridge of the 
Mobile and Ohio Railroad Company across Alabama River, near Montgomery, Ala., 
(11) bridge of Marion County, Miss., across Pearl River, (12) bridge of the citv of 
Monroe, La., across Ouachita River at De Siard street, (13) bridge of the Mobile 
and Ohio Railroad Company across Warrior River, in Tuscaloosa County, Ala., 
530; (14) bridge of the St. Francis Bridge and Turnpike Company across Lake St 
Francis at or near Lake City, Ark., (15) bridge of the Northern New York Rail- 
road Company across St. Lawrence River, near Hogansburg, N. Y., 531. 

Under authority of State latrf .— (1) Bridge of the Texarkana and Fort Smith Railway 
Company across Neches River at Beaumont, Tex., (2) bridge of the Seattle and 
Rainier Beach Railway Company across Black River, Wash., (3) bridge of the 
Kansas City, Shreveport and Gulf Railway Company across Calcasieu River at 
Lake Charles, I^a., (4) bridge of the Lake Shore and Michigan Southern Railway 
Company across Swan Creek at Toledo, Ohio, (5) brid^ of the Kansas City. 
Osceola and Southern Railway Company across Osage River at Osceola, Mo., (6) 
bridge of Bristol County, Mass., across Acnshnet River between New Bedford and 
Fairbaven, 531: (7) bridge of the Queen Anne's Railroad Company across Chop- 
tank River at Denton, Md., (8) bridge of the city of New York across East River 
at Delanoey street, (9) bridge of the city of Appleton, Wis., across United States 
Fox River Canal at John street, (10) bridge of toe city of Green Bay, Wis., across 
East River, (11) bridge of the city of Green Bay, Wis., across Fox River at Main 
street, (12) bridge oi Monmouth and Ocean counties, N. J., across Manasquan 
River between Manasquan and Point Pleasant, (13) bridge of the town of Jeaner- 
ette. La., across Bayou Teche, (14) bridge of Essex Coonty, Mass. (Essex Bridge), 
across Beverly Harbor between Salem and Beverly, 532; (15) bridge of the Superior 
Rapid Transit Railway Comnany and the Duluth Street Railway Companv across 
St. Louis River between Duiuth, Minn., and Superior, Wis., (16) bridge of Shasta 
County, Cal., across Sacramento River at Balls Ferry, (17) bridge of the New York, 
New Haven and Hartford Railroad Company across Pequonnock River at Bridge- 

Eort, Conn., (18) bridge of the West Braddock Bridge Company across Mononga- 
ela River at Rankin, Pa., (19) bridge of the town of Hempstead, N. Y., across 
Lone Beach Channel from Bamum Island to Inner Beach, (20) bridge of the city 
of Menasha, Wis., across Fox River, (21) bridge of the town of Oyster Bay, N. Y., 
across Mill Neck Creek Inlet from Aliens Point at Mill Neck to Pine Island at Bay- 
ville, (22) bridges of the Chicago and Northwestern Railway Companv across 
Kinnickinick River at Milwaukee, Wis., (23) bridge of the New York, Philadel- 
phia and Norfolk Railroad Company across the Southern Branch of Elizabeth 
Kiver at Norfolk, Va., (24) bridge of the Astoria and Columbia River Railroad 
Company across Blind Slough, Oreg., (25) bridge of the St. Joseph Valley Railway 
Company across St. Joseph River, Mich., (26) bridge of Jefferson County, Tex., 
across Hillebrandt Bayou, (27) bridge of the Allegheny and Westmoreland Bridge 
Company across Yonghiogheny River at Suterviile, Pa., 533; (28) bridge of the 
city of Philadelphia, Fa., across Schuylkill River, (29) bridge of the city of New 
Haven, Conn., across Mill River at Chanel street, (30) bridge of Mr. J. B. Levert 
across Bayou Teche, in St. Martin Parian, La., (31) bridge of the Houston, East 
and West Texas Railway Company across Trinity River above Marianna, Tex., 
(32) bridge of the town of Yarmouth, Me., across Casco Bay, between Consini 
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and LiitlejoliiiB islands, (33) bridge of the Lake Shore and Michigan Sonthem 
Railway Company acroae Ashtabnla River at Ashtabula, Ohio, (34) bridge of the 
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of Walton County across Aleqna Creek near Portland, Fla., 584; (42) temporary 
bridge of the Union Street Kailway Company across Acushnet Kiver between 
Poi>e8 Island and Fish Island, New Bedford Harbor, Mass.^ (43) bridge of the Ver- 
mont and Province Line Railroad Company across Missisonoi Bay at Alborgh 
Point, Yt., (44) bridge of Ibenalle Parish across Bayou Plaquemine at Plaqne- 
mine,La.,535. 
Alterations. — (1) Bridge of the Southern Pacific Company across Oakland Harbor, 
Cal., at Alice street; (2) bridge of the city of Brooklyn and the county of Queens, 
N. Y., across Newtown Creek, at Vernon avenue. Long Island City; (3) bridge of the 
city of Portland (Tukeys Bridge), across Back Cove, Portland Harbor, Me.| 535. 

BRIDGE OBSTRUCTING NAVIGATION. 

Bridge of the city of New York across Harlem River at One hundred and fifty-sixth 
street, 536. 

OCCUPANCY OP AND INJURY TO PUBLIC WORKS BY CORPORATIONS AND 

INDIVIDUALS 536 

MISCELLANEOUS. 

REPAIR OP THE AQUEDUCT BRIDGE ACROSS POTOMAC RIVER AT 
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In the charob of Libut. Col. Chab, J. Allbn, Corps of Enginbbrs 536 

MAINTENANCE AND REPAIR OF WASHINGTON AQUEDUCT AND IN- 
CREASING THE WATER SUPPLY OP WASHINGTON, D. C. 

In thb chargb of Libut. Col. Chas. J. Allbn and Caft. D. D. Gaillard, Corps 
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Washington Aqueduct, 537; Increasing the water supply of Washington, D. C, 540. 
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TRICT OF COLUMBU. 

In thb charob of Col. (now Brio. Gbn.) John M. Wilaon, Corps of Enoinrbrs, 
Col. Thbo. A. Bingham, U. S. A., and Lieut. John S. Sbwbll, Corps of En- 
gineers 542 

NORTHERN AND NORTHWESTERN LAKES. 

SuBVBYS, printing, and issuing of charts, 544, 545 ; correcting engraved plates^ esti- 
mates, preservation of bench marks along the Erie Canal, 5liS; examination of 
shoals iu Lake Erie, water levels, 547. 

MAPS AND PLANS 547 
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OFFICE OF THE CHIEF OF ENGINEERS. 
Officbbs on duty^ 560. 



X CONTENTS. 

FORTIFICATIONS, ETC. 
APPENDIX No. 1. 

REPORT OF THE BOARD OF ENGINEERS. 

Changes in persouuel during the year, memberS; Biimmnry of reports, 553; inflpec- 
tion of sites for defense of New Orleans, La., and the month of the Mississippi 
River, additional duties of members, 556. 

APPENDIX No. 2. 

REPORT OF MAJ. JOHN G. D. KNIGHT, CORPS OF ENGINEERS. 

Post of Willets Point, N. Y., 559; United States Engineer School, 562; Battalion of 
Engineers, 570; Engineer Depot, 574. 

APPENDIX No. 3. 

FORTIFICATIONS, FISCAL YEAR 1896-97. 

A) Coasts of Mainr and New Hampshire. (In the charge of Lieut. Col. A. N. 
Damrell and Maj. R. L. Hoxie, Corps of Engineers.) — Portland Harbor, Me., 581; 
Portsmouth Harbor, N. H,, 597. 

B) Boston Harbor, Mass. (In the charge of Lieut. Col. S. M. Mansfield, Corps of 
Engineers.)— 600. 

C) SouTHKAST Coast of Massachusetts and Rhode Island. (In the charge of 
Maj. D. W. Lockwood, Corps of Engineers.) — Narragansett Bay, 603. 

D) Eastern Entrance to Long Island Sound. (In the charge of Maj. Smith 
S. Le:ich, Corps of Engineers.) — 608. 

E) Nkw York Harbor, N. Y. — At Eastern Entrance, on Islands in Harbor, 
AND ON Staten ISLAND. (In th« cliargo of Miij. H. M. Adams and Maj. John G. D. 
Knight, Corps of Engineers.) — 610; sea. wall at Fort Schuyler, 611; Staten Island, 
613. 

F) New York Harbor, N. Y.— At Southkrn Entrance, on Lono Island, and on 
Sandy Hook. (In the charge of Col. Ci. L. Gillespie and Lieut. Col. William 
Ludlow, Corps of Engineers.)— Long Island, 614; Sandy Hook, 618. 

G) Delaware River, N. J., Pa., and Del. (In the charge of Maj. C. W, Ray- 
mond, Corps of Engineers.)— 628; Fort Mifflin, Pa., 638; Red Bank, N. J., 639. 

H) Baltimore, Md. (In the charge of Col, Peter C. Hains, Corps of Engineers.) — 
Fort McHenry, Md., 639; Rock Point, Md., 649. 

I) Washington, D. C. (In the charge of Lieut. Col. Chas. J. Allen, Corps of Engi- 
neers.) — 650. 

J) Hampton Roads, Va. (In the charge of Capt. Thos. L. Casey, Corps of Engi- 
neers.) — 656; sewerage system, Fort Monroe, 663. 
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Capt. W. E. Craighill, Corps of Engineers.)— 670. 
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BIVERS AND HARBORS. 

APPENDIX A. 

BEPORT UPON WORKS IN THE CHARGE OF LIEUT. COL. A. N. DAMRELL 
AND MAJ. R. L. HOXIE, CORPS OF ENGINEERS. 

Impkovbmkmts. — ^Lnbeo Channel, M©., 770; Moosabeo Bar, Me., 771; Nairaguagiis 
River, Me., 773; breakwater from Mount Desert to Porcupine Island, Bar Harbor, 
Me., 775: harbor at Sullivan Falls, Me., 776; Union River, Me., 777; Bagaduce 
River, Me., 778; Penobscot River, Me., 779; Belfast Harbor, Me., 781; harbor at 
Camden, Me., 782; harbor at Rockland, Me., 783; Carvers Harbor, Vinalfaaven, 
Me., Qeorges River, Me., 785; Kennebec River, Me., 787; Sasanoa River, Me., 789; 
Portland Harbor, Me., 790; Saco River, Me., 792; Bellamy River, N. H., Cocheco 
River, N. H., 794; harbor of refuge at Little Harbor, N. H., 796; removing sunken 
vesaels or craft obstructing or endangering navigation, 798. 

Examinations and Surveys. — Chandlers River, Me., 798; Union River, near Ells- 
worth, Hancock County, Me., 800; sonth channel of branch of Penobscot River, 
in Frankfort, Waldo County, Me., with a view of removing wreck, 801; Booth bay 
Harbor, Me., 802; Oyster River, N. H., 804; St. Croix River, below Calais, Me. 
and N. B., 805; Machias River, Me., ft'om Machias to Machiasport, 809; Bangor 
Harbor and Penobscot River, including month of Kenduskeag River, Me., 811; 
Harraeeeket River, Me., 815; Royal River, Me., 816; Exeter River, N. H., 818. 

APPENDIX B. 

REPORT OF LIEUT. COL. S. M. MANSFIELD, CORPS OF ENGINEERS. 

Improvkments. — Newburyport Harbor, Mass., 824; Merrimac River, MaAs., 827; 
Powow River, Mass., 829; Essex River, Mass., 830; harbor of refuge, Sandy Bay, 
Cape Aon, Mass., 832 ; harbor at Gloucester, Mass., 835 ; harbor at Manchester, Mass., 
837; harbor at Lynn, Mass., 839; Mystic and Maiden rivers, Mass., 841; harbor at 
Boston, Mass., 843; Town River, Mass., 848; Weymouth River, Mass., 849; harbor at 
Scituate, Mass., 851; harbor at Plymouth, Mass., 854; harbor at Provincetown, 
Mass., 856; harbor at Chatham, Mass., 858; removing sunken vessels or craft 
obstructing or endangering navigation, 859. 

Examinations and Sukveys. — Duxbnry Harbor, Mass., 860; Duxbnry Beach, 
Mass., 862; Gurnet Rock and other rocks at month of Plymouth Harbor, Mass., 863 ; 
approaches of the Cape Cod Ship Canal, Mass., 864 ; Merrimac River, Mass., between 
Newburyport and Haverhill, 8m; Mauchester Harbor, Mass., with a view of secur- 
ing 8-foot depth, 866; Manchester Harbor, Mass., for 6- foot depth, 869 ; Marblehead 
Harbor, Mass., for sea wall, 870; Lynn Harbor, Mass., 872; Weymouth (Back) 
River, Mass., 873; Neponset River, Mass., 875; harbor at Plymouth, Mass., 877; 
Provincetown Harbor, Mass., for dike to protect the same, 878. 

Harbor Links.— Charles River, at Cambridge, Mass., 881. 

APPENDIX C. 

REPORT OF MAJ. D. W. LOCKWOOD, CORPS OF ENGINEERS. 

Improvements. — Harbor of refuge at Hyannis, Mass., 884; harbor of refuge at Nan* 
tncket, Mass., 886; Marthas Vineyard inner harbor at Edgartown, Mass., 890; Vine- 
yard Haven Harbor, Mass., 892; Woods Hole Channel, Mass., 894; New Bedford 
Harbor, Mass., 897; Oanapitsit Channel, Mass., 900; Taunton River, Mass., 901: 
Sakonnet River, R. I., 904; Pawtucket River, R. I., 905; Providence River and 
Narragansett Bay, R. I., 908; Green Jacket ShoaL Providence River, R. I., 911; 
Wickford Harbor, R. I., 913; Newport Harbor, K. I., 915; harbor of refuge at 
Point Jndith, R. I., 918; entrance to Point Judith Pond, R. I., 921 ; harbor of ref- 
uge at Block Island, R. I., 922; Great Salt Pond, Block Island, R. I., 925; remov- 
ing sunken vessels or craft obstructing or endangering navigation, 927. 

Examination and Surveys. — For obtaining a channel through Conanicnt Island, 
Narragansett Bay, R. I., 928; channel in New Bedford Harbor, Mass., leading to 
the bridge between that city and Fairhaven, 930; Mount Hope Bay and Fall River 
Harbor, Maas., 931; Sakonnet Point, R. I., 934; easterly breakwater to shore, Point 
Jndith, at Point Jndith harbor of refuge, R. I., 937. 
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APPENDIX D. 

REPORT OF MAJ. SMITH S. LEACH, CORPS OF ENGINEERS. 

IMPUOVEMBMTS.—Pawcatuck Riirer, R. I. and Conn., 940: harbor of refage at Ston- 
ington. Conn.. 942; Mystic River, Conn., 944; Thames Kiyer, Conn., 946; Connect- 
icut River below Hartford, Conn., 948; harbor of refnge at Dack Island, Conn., 
951; New Haven Harbor, Conn., 953; breakwaters at New Haven, Conn., 955; 
Hoasatonic River, Conn., 956; Bridgeport Harbor, Conn., 958; Sangatnck River 
and Westport Harbor, Conn.. 961; Norwalk Harbor, Conn., 963; Five Mile River 
Harbor, Conn.. 965; Stamford Harbor, Conn., 967; harbor at Coscob and Mianns 
River« Conn., W&; Greenwich Harbor, Conn., 970. 

SuRVBYS.— Niantic Harbor, Conn., 972; New Haven Harbor, Conn., 974; Hoasatonic 
River, Conn., 979; Southport Harbor, Conn., 986. 

Hakbor Likes. — Bridgeport, Conn., 9^. 

APPENDIK E. 

REPORT ITPON WORKS IN THE CHARGE OF COL. G. L. GILLESPIE AND 
LIEUT. COL. WILLIAM LUDLOW, CORPS OF ENGINEERS. 

Improvements.— Hudson River, N. Y., 996; harbor at Sangerties, N. Y., 1010: har- 
bor at Rondout, N. Y., 1013; harbor at Peekskill, N. Y., 1016; Harlem River, N. Y., 
1019; East River and Hell Gate, N.Y., 1026; New York Harbor, N. Y.,1031; remoT- 
ing sonken vessels or craft obstructing or endangeriug navigation, 1039. 

Examinations and Survey.— -Catskill Creek, N. Y., 1041; Nyack Harbor, N. Y., 
lOU; Wallabout Channel, N. Y., 1047; CoDcy Island Channel, N. Y., 1048; Coney 
Island Creek, N. Y., 1050; New York Harbor, N. Y., from the Narrows to the sea, 
with a view of obtaining a depth of 35 feet at mean low-water mark, 1053. 

Harbor Lines.— Hudson River from West Twenty- third street to West Eighty-first 
street, New York City, 1067; Hudson River, both sides, from Battery Place to West 
Twenty-third street. New York City, and from Morris Canal Basin to abreast Bulls 
Ferry. N. J., 1070; Ellis Island, New York Harbor, 1075; Harlem River and Spuyten 
Duyvil Creek, New York City, 1077; East River, near the foot of East Eighty- 
eighth street. New York City, 1081. 

APPENDIX F. 

REPORT OF MAJ. H. M. ADAMS, CORPS OF ENGINEERS. 

IMPROYEMENTS.—Port Chester Harbor, N. Y., 1084; Mamaroneck Harbor, N. T., 
1087: East Chester Creek, N. Y., 1089; Bronx River, N.Y., 1093; Mattituok Harbor, 
N. Y., 1095; Port Jefferson Harbor, N. Y., 1097; Huntington Harbor, N. Y., 1100; 
Glencove Harbor, N. Y., 1103; Flushing Bay, N. Y., 1106; Patchogue River, N. Y., 
1108; Browns Creek, Sayville, Long Island, N. Y., IIU; Canarsie Bay, N. Y., 1114; 
Bay Ridge Channel, the triangular area between Bay Ridge and Red Hook chan- 
nels, and Red Hook and Buttermilk channels, in the harbor of New York, 1117; 
Gowanns Creek Channel, N. Y., 1122; Newtown Creek, N. Y., 1125: Passaic River, 
N. J., 1128 ; channel between Staten Island and New Jersey, 1130; Elizabeth River, 
N. J., 1134; Raritan River, N. J., 1136; South River, N. J., 1139; Raritan Bay, N. 
J., 1142; Mattawan Creek, N. J., 1145; harbor at Keyport, N. J., 1147; Shoal 
Harbor and Compton Creek, N. J., 1150; Shrewsbury River, N. J., 1152; removing 
sunken vessels or craft obstructing or endangering navigation, 1156. 

Examinations and Surveys.— For channel connecting Flushing Bay and Newtown 
Creek, N. Y., 1159; Roslyn Harbor, N.Y., 1161; harbor at Oyster Bay, N. Y., 1163 ; 
Lloyds Harbor, with a view to its connection with Cold Spring Bay, N. Y., 1165; 
Northport Harbor, N. Y., 1167 : Smitbtown Harbor, N. Y., 1168; channels to Far 
Rockawayand In wood, N. Y., 1170; Babylon Creek, N. Y., 1172; East Chester Creek. 
N. Y., 1175; Bay Ridge Channel, the triangular area between Bay Ridge and Red 
Hook channels, and Red Hook and Buttermilk channels, New York Harbor, for 
channels 30 ana 35 feet deep at mean low water, 1177; Gowanus Creek, N. Y., 1180; 
channel between the Battery and Governors Island, N. Y., 1182; Elisabeth River, 
N. J.. 1185; Rah way River, N. J., 1187. 
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PART II. 
APPENDIX G, 

REPORT OF MAJ. C. W. RAYMOND, CORPS OP ENGINEERS. 

IMPROVEMXNTS.— Delaware River, N. J. and Pa., 1192; harbor between Philadelphia, 
Pa., and Camden. N. J., 1205; Sohavlkill Riyer, Pa., 1211; ioe harbor at Marcos- 
hook. Pa., iron pier in Delaware Bay, near Lewes, Del., 1213; Delaware Break- 
water, DeL, 1214; harbor of refage, Delaware Bay, Del., 1216; Rancocas River, N. 
J., 1219; AUoway Creek, N. Jm1220; Dennis Creek, N. J., 1222; Cooper Creek, N. J., 
iaS8; Goeben Creek,N. J., 1225; removing sunken vessels or craft obstructing or 
endaoigerlDg navigation, 1227. 

£zAiiiMATiONB AKD SuRYET.— Bamegat Bay, N. J., between Kantoling (Mantol- 
oking) and Bay Head, 1229: Tackerton Creek, N. J., and flats at month thereof, 
1230; Wading River, N. J., 1233; Beach Thoronghfare, N. J., at and near themeet- 
ing of tides fromAbsecon and Egg Harbor Inlet, 1235; Oldmans Creek, N. J., 1238: 
Dividing Creek, N. J., 1242; Salem River, N. J., 1245. 

APPENDIX H. 

REPORT OF WM. F. SMITH, UNITED STATES AGENT, MAJOR OF ENGI- 
NEERS, UNITED STATES ARMY, RETIRED. 

iMPROVKifKNTS.— Wilmington Harbor, Del., 1250; Nanticoke River, Del. and Md.. 
1260; Appoqninimlnk River, Del., 1261; Smyrna River, Del., 1268: Mnrderkill 
River, Del^ 1266; Mispillion River, Del., 1268; Broadkiln River, Del., Uiland water- 
way from Chincoteagae Bay, Va., to Delaware Bay, at or near Lewes, Del., 1270; 
Snsqnehanna River, above and below Havre de Grace, Md., 1272; Chester River, 
Md., fiom Cmmpton to Jones Landing, 1273; Choptank Kiver, Md., 1275; La 
Trappe River, Md., 1276; Warwick River, Md., 1277: Broad Creek River, Del., 
1278; Wicomico River, Md., 1280; Manokin River, Md., 1282; Pocomoke River. 
Md., below Snow Hill, 1284; Qneenstown Harbor, Md., 1286; Rockhall Harbor and 
inner harbor at Rockhall, Md., 1287; removing snnken vessels or craft obstmcting 
or endangering navigation, 1^8. 

Examinations and Surveys.— St. Jones River, Del., 1290; MiBpillion River, Del., 
1291; Cedar Creek, Del., 1293; La Trappe River, Md., 1295; Cambridge Harbor, 
Md., 1296. 

APPENDIX L 
REPORT OF COL. PETER C. HAINS, CORPS OF ENGINEERS. 

IMPBOYKMIENTS.— Patapsco Rlvcr and channel to Baltimore, Md., 1299; channel to 
Curtis Bay, in Patapsco River, Baltimore Harbor, Md., 1306; harbor of sonthwest 
Baltimore (Spring Garden), Md., removing snnken veasels or craft obstructing or 
endangering navigation, 1307. 

BuBYETS.— Baltimore Harbor, Md., with a view to secnring a channel 30 feet in 
depth, 1308; Annapolis Harbor, Md., 1309. 

APPENDIX J. 
REPORT OF LIEUT. COL. CHAS. J. ALLEN, CORPS OF ENGINEERS. 

iMFROYxmiNTS.— Potomac River at Washington, D. C, 1313; Occoqnan Creek, Va., 
1321; Aqoia Creek, Va., 1324; Nomini Creek. Va., 1326; Lower Machodoc Creek, 
Ta., 1829; Rappahannock River, Va., 1331; Urbana Creek, Va., 1335; York River, 
Va., 1837; Mattaponi River, Va., 1342; Pamnnkev River, Va., 1344; James River, 
Va., 1346; protection of Jamestown Island, Va., 1349. 

SUBVNT.— Chapel Point Harbor, Md., 1350. 

APPENDIX K. 

REPORT OF CAPT. THOS. L. CASEY, CORPS OF ENGINEERS. 

Improtxmjbntb.— Harbor at Norfolk and its approaches, Va., 1353; Westem Branch 
of Elisabeth River, Va.,1365; Nan8emondRiver,Va., 1367; Appomattox River, Va., 
1369; harbor at Cape Charles City, Va., 1370; Nandua Creek, Va., 1373; inland 
water ronte ftom Norfolk, Va., to Albemarle Soand, N. C, through Cnrrituck 
Sound, 1874; North Landing River, Va. and N. C, 1376; Roanoke River, N. C, 
1377; Pasqnotank River, N. C., 1378; removing sunken vessels or craft obstructing 
or endanffering navigation, 1379. 
ExAiONATiONa.— CasWe River, N. C, 1381; Potecasi Creek, N. C, 1383. 
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APPENDIX L. 

REPORT UPON WORKS IN THE CHARGE OF LIEUT. COL. D. P. HEAP AND 
CAPT. W. E. CRAIGHILL, CORPS OF ENGINEERS. 

Improvements.— Ocracoke Inlet, N. C, 1385; Fishing Creek, N. C, 1387; Pamlico 
and Tar rivers, N. C, 1388; Contentnia Creek, N. C, 1389; Trent River, N. C, 
1391; Nense River, N. C, 1393; inland waterway between Newborn and Beaufort, 
N. C, via Clubfoot, Harlowe, and Newport rivers, 1395: harbor at Beaufort. N. C, 
1396; inland waterway between Beaufort Harbor and New River, N. C, 1398; New 
River, N. C, 1399; North East River, N. C, 1400; Black River, N. C, 1402; Cape 
Fear River above Wilmington, N. C, 1404; Cape Fear River, N. C, at and below 
Wilmington, 1406; Lockwoods Folly River, N. C, 1417. 

Examination and Surveys.— Bogue Inlet, N. C, 1418; Ooracoke Inlet. N. C, 1423; 
Pamlico River, N. C, and harbor ^t Washington, 1425; Neuse River, N. C, at and 
below Newborn, 1427; Cape Lookout harbor of refuge, N. C, 1430; Town Creek, 
Brunswick County, N. C, 1434. 

APPENDIX M. 

REPORT OF CAPT. FREDERIC V. ABBOT, CORPS OF ENGINEERS. 

Improvements.— Waccamaw River, N. C. and S. C, 1439; Lumber River, N. C. and 
S. C, 1442: Little Pedee River, S. C, 1444; Great Pcdee River, S. C, 1447; Mingo 
Creek, S. C., 1450; Winyah Bay, S. C, 1452; Santee River, S. C, 1458; Wateree 
River, S. C, 1466; Congaree River, S. C, 1468: harbor at Charleston, including 
Sullivan Island and Mount Pleasant shore, S. C., 1471; Wappoo Cut, S. C, 1479; 
Beaufort River, S. C, 1482. 

Harbor Lines.— Ashley and Cooper rivers, at Charleston Harbor, S. C, 1487. 

APPENDIX K 
REPORT OF CAPT. O. M. CARTER, CORPS OF ENGINEERS. 

Improvements. — Savannah Harbor, Ga., 1493; Savannah River, between Savannah 
and Augusta, Ga., 1503; Savannah River, above Augusta, Ga., 1506; Darien Har- 
bor, Ga., 1508; Altamaha River, Ga., 1513; Oconee River, Ga., 1516; Ocmnlgee 
River, Ga., 1519; Brunswick Harbor, Ga., 1521; Cumberland Sound, Ga., 15z6; 
inside water route between Savannah, Ga., and Femandina, Fla., 1535; removing 
sunken vessels or craft obstructing or endangering navigation, 1538. 

Survey.— Doboy Bar, Ga., 1538. 

APPENDIX O. 

REPORT OF LIEUT. COL. W. H. H. BENYAURD, CORPS OF ENGINEERS. 

Improvements.— St. Johns River, Fla., 1547; Volusia Bar, Ha., 1550; Ooklawaha 
River, Fla., 1552; St. Augustine Harbor, Fla., 1553; Indian River, Negro Cut, and 
Jupiter Inlet, Fla., 1554; northwest entrance, Key West Harbor, Fla., 1555; 
Caloosahatchee River, Fla., 1557; Charlotte Harbor and Pease Creek, Fla., 1559; 
Sarasota Bay, Fla., 1560; Manatee River, Fla., 1562; Withlacoochee Kiver, Fla., 
Suwanee River, Fla., 1564; removing sunken vessels or craft obstructing or endan- 
gering navigation, 1566. 

Examinations and Surveys.— Jupiter Inlet, Fla., 1568; Orange River, Fla., to its 
confluence with the Caloosahatchee River, and thence to the Gulf of Mexico, 1569; 
inside passage from Punta Rasa to Charlotte Harbor, Fla., 1572; Hillsboro Bay, 
Fla., from Tampa Bay through Hillsboro Bay and River to the city of Tampa, 1574; 
Clearwater Harbor, Fla., 1578; Crystal River, Fla., 1580; harbor at Cedar Keys, 
Fla., 1583; Palmbeach, Fla., 1585; Biscayne Bay, Fla., 1588; Tampa Bay, 1596. 

APPENDIX P. 

REPORT OF MAJ. F. A. MAHAN, CORPS OF ENGINEERS. 

Improvements. — Carrabelle Bar and Harbor, Fla., 1603; Apalachicola Bay, Fla.. 
ir)05; Apalachicola River, the Cut-off, aud lower Chipola River, Fla., 1609; Flint 
River, Ga., 1612; Chattahoochee River, Ga. and Ala., Idl6; Choctawhatchee River, 
Fla. and Ala., 1621; Pensacola Harbor, Fla., 1625; Escambia and Conecuh rivers, 
Fla. and Ala., 1631; Alabama River, Ala., 1633; Coosa River, Ga. and Ala., 1642; 
operating and caro of canals and other works of navigation on Coosa River, Ga. 
and Ala., 1654. 

Survey.— Apalachicola Bay, Fla., 1655. 
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APPENDIX Q. 
REPORT OP MAJ. WM. T. ROSSELL, CORPS OF ENGINEERS. 

lMPRoyKMENTS.~Harbor at Mobile, Ala., 1662; Black Warrior River, Ala., from 
Tuscaloosa to Daniels Creek, 1667; operating and care of locks and dams on 
Black Warrior River, Ala., 1675; Warrior and Tombigbee rivers, Ala. and Miss., 
1878; Noxubee River, Miss., 1691; Pascagoula River, Miss., 1692; Chickasahay 
Kiver, Miss., 1695; Leaf River, Miss., 1697; Pearl River below Jackson, Miss., 1698; 
Pearl River between Carthage and Jackson, Miss., 1700; Pearl River between Edin- 
burgand Carthage, Miss., 1702; BogneChitto, La., 1703; canal from Birmingham, 
Ala., to the Warrior River, 1704. 

Examinations ano Sub vbys.— Canal to connect Black Warrior River and Five Mile 
Creek, Ala., via Valley Creek, 1704; Ship Island Pass, Miss., for channel between 
(ialf of Mexico and Ship Island Harbor, and for dredging channel to connect Ship 
Island Harbor with Golfport, 1708; Horn Island Pass, Miss., and the passage lead- 
ing from said paaa to the anchorage inside Horn Island, 1716; Pascagoula River, 
Miss., and up Dog River 8 miles, 1718; Ship Island Harbor, Mississippi Sound, for 
deep-water channel to the mainland, 1722; channel at mouth of Pearl Rivto, Miss., 
1727. 

APPENDIX E. 

REPORT OF MAJ. JAMES B. QUINN. CORPS OF ENGINEERS. 
IxsPBcnoN of the improvement of the South Pass of the Mississippi River, 1731. 

APPENDIX 8. 

REPORT OF MAJ. JAMES B. QUINN, CORPS OF ENGINEERS. 

IMPROYXMKNTS.— Chefnncte River and BogueFalia, La., 1751; Tickfaw River and 
tributaries, Ua., 1753; Amite River and Bayou Manchao, La., 1756; Bayou La- 
fourche, La.y 1757; Bayou Plaquemine, Grand River, and Pigeon bayous. La., 
1759; Bayoa Courtableau, La., 1762; Bayou Teche, La., 1764 j channel, bay, and 
passes of Bayou Yermilion, La., 1766; Mermen tau River and tributaries. La., 1767; 
mouth and passes of Calcasieu River, La., 1768; harbor at Sabine Pass, Tex., 
1771; Sabine River, Tex., 1773; Neohes River, Tex., 1775; closing crevasse in Pass 
a Loutre. Mississippi River, removing sunken vessels or cran obstructing or 
endangenng navigation, 1776. 

Examinations and Surybys. — Homochitto River, Miss., 1777; channel through 
Atchafalaya Bay, La., 1779: Bayou Grossetete, La., 1781 ; Bayou Teche from St. 
Martinville to Port Barre, La., 1783; Sabine Lake, Tex., for ship channel, 1789. 

APPENDIX T. 

REPORT OF MAJ. A. M. MILLER, CORPS OF ENGINEERS. 

Impsovementb.— Galveston Harbor, Tex., 1793; ship channel in Galveston Bay, Tex., 
1803; channel in West Galveston Bay, Tex., 1804; Trinity River, Tex., 1805; Buf^ 
falo Bayou, Tex., 1806; Brazos River, Tex., operating and care of Morgan Canal, 
Tex., 1808. 

Examination and Survey. — Channel between Brazos River and Galveston Bay. 
Tex., 1809; for further determining the causes of the erosion of the easterly ena 
of Galveston Island, Tex., 1813 ; character and value of improvements made at the 
month of Brazos River by the Brazos River Channel and Dock Company, 1815. 

PAET III. 

APPENDIX U. 
REPORT OF MAJ. J. H. WILLARD, CORPS OP ENGINEERS. 

lMPRoyBMXNT8.~Red River, La. and Ark., 1877; Red River above Fulton, Ark., 
1895; Cyprefls Bayou, Tex. and La., 1896; Ouachita and Black rivers, Ark. and 
La., 1904; Bayou Bartholomew, La. and Ark^ 1914; Bceuf River, La., 1917; Tensas 
River and Bayou Ma^on, La., 1920; Yazoo River, Miss., 1922; mouth oi Yazoo 
River and harbor at Vioksburg, Miss., 1927; Tallahatchie River, Miss., 1932; Big 
Sunflower River, Miss., 1935; water gauges on the Mississippi River and its prin- 
cipal tributaries, 1936. 

Examinatioh*— Coldwater River^ Miss., 1943. 
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APPENDIX V. 

REPORT OF CAPT. WM. L. SIBERT, CORPS OF ENGINEERS. 

Improvements. — Removing obstractions in Arkansas River, Ark. and Eans., 1949; 
improving Arkansas River^ Ark., 1952: White River, Ark., 1971; Black River, 
Ark. and Mo., 1975; Current River, Ark. and Mo., 1978; St. Francis River, Ark., 
1980; St. Francis River, Mo., 1982. 

Examination and Surveys. — Neosho River, Kans., 1984; Arkansas River at Little 
Rock, Vanbnren, and Fort Smith, Ark., 1989; Arkansas River at Pineblofi^ Ark., 
1990; White River from Batesville to Buffalo Shoals, Ark., 1992; Buffalo Fork of 
White River, Ark., 1994; St. Francis River, Ark., and Mo., from the Sunk Lands 
to Poplin, Mo., 1999. 

APPENDIX W. 

REPORT OF MAJ. THOS. H. HANDBURY, CORPS OF ENGINEERS. 

iBfPROVBMENTS. — Removing sna^ and wrecks from Mississippi River, 2001; Misfiis- 
sippi River between Ohio and Missouri rivers, 2012; harbor at St. Louis, Mo., 
2(m6; preventing the Mississippi River from breaking through into the Cache 
River at or near a point known as Beach Ridge, a few miles above Cairo, HI., 2047. 

APPENDIX X. 

REPORT OF LIEUT. COL. W. R. KING, CORPS OF ENGINEERS. 

Improvbmbmts. — operating snag boats and dredge boats on Upper Mississippi River, 
2049; Mississippi Kiver between mouth of Missouri River and Minneapolis, 2059; 
operation ana care of Des Moines Rapids Canal and Dry Dock, 2104; operating 
and care of Galena River improvement, 111., 2109 ; Mississippi River between St. 
Paul and Minneapolis — constrnction of Lock and Dam No. 2, 2110. 

BURVETB. — ^Eastbank of Mississippi River between Oquawka and Dallas City, 111., 
2111; east side of Mississippi River, between Drurys Landing and New Boston, 
III., 2114: La Crosse Harbor, Wis., 2116; west side of Mississippi River, commenc- 
ing near Lagrange and running along the bank of the river to near the railroad 
bridge over Missiuippi Rhrer above Hannibal, Mo., 2119; Egyptian Levee aloug 
the south bank of Des Moines River to or near Mississippi River at Alexandria, 
Mo., thence along the west bank of said river to terminus of said Egyptian Levee, 
2124; west side of Mississippi River from the bluff above the city of Fort Madi- 
son to the mouth of Skunk River, Iowa, 2130; west bank of Mississippi River 
from mouth of Iowa River to Muscatine, Iowa, 2133, 

APPENDIX Y. 

REPORT OF LIEUT. COL. W. A. JONES, CORPS OF ENGINEERS. 

iMPROVEMEirrs. — Construction of reservoirs at head waters of Mississippi River, 
2187 ; operating and care of reservoirs at head waters of Mississippi River, 2142 ; 
Chippewa River, including Yellow Banks, Wis., 2152; St. Croix River, Wis. aud 
Minn.. 2154: Minnesota River, Minn., 2156; Red River of the North, Minn, and 
N. Dak., 2158; gauging Mississippi River at or near St. Paul, Minn., 2164. 

Examinations.— -Mille Lacs Lake, Minn., for reservoir, 2170; Otter Tail Lake and 
Otter Tail River, Minn., for reservoir, 2172; Red Lake and Red Lake River, Minn., 
for reservoir, 2173. 

APPENDIX Z. 

REPORT UPON WORKS IN THE CHARGE OF LIEUT. COL. W. A. JONES 
AND CAPT. J. C. SANFORD, CORPS OF ENGINEERS. 

Xmproyements. — Missouri River, between Stubbs Ferry, Mout., and the lower limits 
of Sioux City, Iowa, 2177; improving Upper Missouri River by snagging, 2208; 
Yellowstone River, Mont, and N. Dak., 2211. ' 
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APPENDIX A A. 

REPORT OF CAPT. JOHN BIDDLE, CORPS OP ENGINEERS. 

IaiPROVBMKMT8.~Obion River, Tenn.^lS, 2219; Forked Deer River, Tenn., 2217; 

Cumberland River, Tenu. and Ky., 2220. 
SUKVEY8,— North Fork of Forked Deer River, Tenn., main stream, and Obion River, 

witli a view to improving navigation from Dyersbarg to the Miesissippi River, 

2234; month of Cumberland River, 2242. 

APPENDIX B B. 

REPORT OP CAPT. DAN C. KINGMAN, CORPS OF ENGINEERS. 

iMPROVBMBifTS. — Tennessee River system, 2247; Tennessee River, 2251; operating 
and care of Muscle Shoals Canal, Tennessee River, 2296; French Broad and Little 
Pigeon rivers, Tenn., 2308; Clinch River, Tenn., 2311. 

SuBVEYS. — Month of Tennessee River, Ky., 2314; Emory River, Tenn., 2316. 

APPENDIX O. 
REPORT OF MAJ. W. H. HEUER, CORPS OF ENGINEERS. 

Improvements.— Ohio River, 2326; operating snag boat on Ohio River, 2349; oper- 
ating and care of Davis Island Dam. Ohio River, near Pittsburgh Pa., 2354; Mov- 
able Dams Nos. 2, 3, 4, 6, and 6, Ohio River, 2358; Muskingum River, Ohio, 2363; 
operating and care of locks and dams on Muskingum River, Ohio, 2364 ; observa- 
tiuns on Muskingum River, Ohio, 2378. 

Examination. — Ohio River from Marietta, Ohio, to its mouth, 2379. 

APPENDIX D D. 

REPORT UPON WORKS IN THE CHARGE OF MAJ. CHAS. F. POWELL AND 
MAJ. R. L. HOXIE, CORPS OF ENGINEERS. 

Improvements. — Monongahela River, W. Va., and Pa., 2383; operating and care of 
Locks and Dams Nos. 8 and 9, Monongahela River, 2409; purchase of Locks and 
Dams Nos. 6 and 7, Monongahela River, condemnation of all the property and 
appurtenances of the Monongahela Navigation Company, 2411; Allegheny River, 
Pa., 2424; construotion of locks and dams at Herr Island, above the head of Six 
Mile Island, and at Springdale, Allegheny River, 2428. 

APPENDIX E E. 

REPORT OF CAPT. J. G. WARREN, CORPS OF ENGINEERS. 

IMPKOVEMENTS.— Falls of Ohio River at Louisville, Ky., and Indiana Chute, Falls 
of Ohio River, 2441; operating and care of Louisville and Portland Canal, Ky., 
2444; WabHsh River, Ind. and 111., 2452; operating and care of lock and dam at 
Grand Rapids, Wabash River, 2455; White River, Ind., Tradewater River, Ky., 
24.56; reconstruction of Lock No. 2, Green River, at Rumsey, Ky., 2457: Green 
River, Ky., above mouth of Big Barren River (Lock No. 5), 2459; operating and 
care of looks and dams on Green and Barren rivers, Ky., 2462; Rough River, Ky., 
2471. 

Examination and Survsys.— Treadwater (Tradewater) River, Ky., 2476; White 
River, Ind., 2483; Green River, Ky., at or near its mouth, for new lock and dam, 
2504. 

APPENDIX P P. 

REPORT OF MAJ. JAMES F. GREGORY. CORPS OF ENGINEERS. 

Improvements. — Kentucky River, Ky., 2513; operating and keeping in repair the 
six locks and dams on Kentucky River, Ky., 2519: Tiig Fork of Big Sandy River, 
W. Va. and Ky., 2628; Levisa Fork, of Big Sandy River, Ky., 2529; Big Sandy 
River, W. Va. and Ky., 2530; Guyandotte River, W. Va., 2562; New River, Va. 
and W. Va., 2563; Gauley River, W. Va., 2564; Elk River, W. Va., 2565; Great 
Kanawha River, W. Va., 2566; operating and care of looks and dams on Great 
Kanawha River, W. Va.. 2575; Little Kanawha River, W. Va., operating and 
keeping in repair the Iook on Little Kanawha River, 2582. 

ENG 97 U 
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APPENDIX G G. 
REPORT OF MAJ. CLINTON B. SEARS. CORPS OF ENGINEERS. 

IMPROVKMKNTS. — Harbor at Grand Maraia, Minn., 2585 ; harbor at Agat« Bay, Minn., 
2588; harbor at Dulutb, Minn, and Superior, Wis., 2592; harbor at Ashland, Wis., 
2603; harbor at Ontonagon, Mich., 2606; improvement and operating and care of 
waterway from Keweenaw Bay to Lake Superior, Mich., 2608; harbor at Mar- 
quette, Mich., 2615; harbor of refuge at Presque He Point, Marquette Bay, Mich., 
2638; harbor of refuge at Grand Mnrais, Mich., 2640. 

Examination. — Harbor at Portwing, Wis., 2643. 

Haiiiu»r Links.— Superior and AUouez bays at Duluth and Superior Harbor, Minu. 
and Wis., 2647. 

PART IV. 

APPENDIX H H. 

REPORT OF CAPT. GEO. A. ZINN, CORPS OF ENGINEERS. 

Improvemrnts. — Monominee Harbor, Mich, and Wis., 2650; Menominee River, 
Mich, and Wis., 2652j Oconto Harbor, Wis., 2653; Pensankee Harbor, Wis., 2G56: 
Green Bay Harbor, Wis., 2657; Sturgeon Bay and Lake Michipran Ship Canal, Wis., 
2660; operating and care of Sturgeon Bay and Lake Michigan Ship Canal, 
Wis., 2666; Sturgeon Bay Canal harbor of refuge. Wis., 2671; Ahnapee Harbor, 
Wis., 2672; Kewaunee Harbor, Wis., 2675; Two Rivers Harbor, Wis., 2678; Mani- 
towoc Harbor, Wis., 2681; Sheboygan Harbor, Wis., 2685; Port Washington Har- 
bor, Wis.. 2687; liarbor of refuge at Milwaukee, Wis., 2689; Milwaukee Harbor, 
Wis., 2692; South Milwaukee Harbor, Wis., 2696; Raeine Harbor, Wis., 2698; 
Kenosha Harbor, Wis., 2702; Waukegan Harbor, 111., 2706; Fox River, Wis., 2709; 
operating and care of locks and dams on Fox River, Wis., 2719; removing snnkeu 
vessels or craft obstructing or endangering navigation, 2751. 

SuuvKYS. — Harbor at Menominee, Mich, and Wis., 27r>l; harbor at Ahnapco, Wis., 
2755; Sheboygan Harbor, Wis., 2761; Milwaukee Harbor, Wis., 2765; harbor at 
Racine, Wis., 2768; harbor at Kenosha, Wis., 2772. 

Harbor Lines. — Kewaunee, Wis., 2785; Waukegan, HI., 2786. 

APPENDIX II. 
REPORT OF MAJ. W. L. MARSHALL, CORPS OF ENGINEERS. 

Improvemknts.— Chicago Harbor, 111., 2790; Chicago River, 111., 2793; Calnmet 
Harbor, HI., 2801; Calumet River, 111. and Ind., 2810; Illinois River, 111., 2815; 
operating and careof Lagrange nnd Kampsville locks, Illinois River, and appronches 
thereto, 2822; Illinois and Mississippi Canal, 111., 2S25; operating and care of Illi- 
nois and Mississippi Canal — canal around lower rapids of Rock River at Milan, 
111., 2880; removing sunken vessels or craft obstructing or endangering naviga- 
tion, 2881. 

Examination and Survey. — Upper Illinois River and lower Des Plaiues River, 111., 
with a view to extension of navigation from Illinois River to Lake Michigan at or 
near Chicago, 2882; Wolf Lake and River, 111. and Ind., with reference to their 
navigation in connection with the waters of Lake Michigan, 2887. 

APPENDIX J J. 

REPORT UPON WORKS IN THE CHARGE OF LIEUT. COL. G. J. LYDECKER 
AND CAPT. C. McD. TOWNSEND, CORPS OF ENGINEERS. 

lMPROVEMENTS.--Michigan City Harbor, Ind., 2895; St. Joseph Harbor, Mich., 2905; 
St. Joseph River, Mich., 2909; South Haven Harbor, Mich., 2910: Saugatnck Har- 
bor, Mich., 2913; Kalamazoo River, Mich., 2915; Holland (Black Lake) Harbor, 
Mich., 2916; Grand Haven Harbor, Mich., 2918; Grand River, Mich.. 2921; Muske- 
gon Harbor, Mich., 2923; White Lake Harbor, Mich., 2926; Pent water Harbor, Mich., 
2928; Ludington Harbor, Mich., 2930; Manistee Harbor, Mich., 2933; harborof ref- 
uge at Portage Lake, Manistee County, Mich., 2936 ; Frankfort Harbor, Mich., 2939 ; 
Charlevoix Harbor, Mich., 2942; Pctoskey Harbor, Mich., ^44; removing sunken 
vessels or craft obstructing or endangering navigation, 2947. 

Surveys.— South Haven Harbor, Mich., 2948; harbor of Holland (Black Lake), 
Mich., 2950; Ludington Harbor, Mich., 2951; Charlevoix Harbor, Mich., 2953. 
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APPENDIX KK. 

REPORT OP LIEUT. COL. G. J. LYDECKEB, CORPS OF ENGINEERS. 

IHPROVEMKMTS. — Ship channel connecting waters of the Great Lakes between 
Chicago, Duluth, and Buffalo, 2955; St. Marys River at the falls, Mich., 2963; 
operating and care of St. Marys Falls Caoal, Mich., 2997; Hay Lake Channel, St. 
Marys River, Mich., 3006; Cheboygan Harbor, Mich., 3009; Alpena Harbor (Thun- 
der Bay River), Mich., 3011; Sagiu.iw River, Mich., 3012; Sebewaiug River, Mich., 
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AJfNUAL BBPOBT OF THE MISSISSIPPI BIVEB COMMISSION FOB TH3 
FISCAL JBAB ENDING JUNE 50, 1897. 

Army Buildino, 
Few York City, July :/, 1897. 
Sm: The Mississippi River Oommission begs leave to sabmit its 
annual report for the fiscal year ending June 30, 1897. 

APPBOPBIATIONS AJSTD ALLOTMENTS. 

The appropriations and allotments for the fiscal year ending Jane 30, 
1897, were as follows : 

Joint reeolntion of Congress (Pablio— No. 6) approyed Maroh 31^ 1897 $250, 000 

Allotted as foUows: 

Upper Yasoo Levee district 20,000 

Lower YaiBoo Levee district 45,000 

UpperTensas Levee district 40,000 

Lower Tensas Levee district 35,060 

Fourth district below Red River 60,000 

Preservation of works. Fourth district 20,000 

Lower St. Francis Levee district 10,000 

White River Levee district 5,000 

UnaUotted 15,000 

Total - 250,000 

Sundry civil act approved June 4, 1897 2,933,333 

The Oommission has had six sessions daring the year. Daring two 
of these— one extending from November 5 to 15, 1896; the other from 
March 24 to 31, 1897 — inspections were made of the river from St. Louis 
to New Orleans. The first of these inspections was extended to the 
Head of the Passes. The following committee meetings were also held : 
Three by the committee on dredges and one by the committee on levees. 

The changes in the personnel of the Commission since the last annual 
report have been the loss of Henry L. Whiting, United States Coast 
and Geodetic Survey, by his death, which occurred February 4, 1897. 
and the assignment of H. L. M arindin, United States Coast and Geo 
detic Survey, on March 22, 1897, to the position thus made vacant. 

0PBBATION8 IK OHABGE OF THE SECRETARY OF THE COMMISSION. 

Survey of the Mississippi River. — ^The field operations of this survey 
were limited during the year to topography, contouring, and hydroprra- 
phy only. The secondary triangulation having previously been extended 
to Minneapolis, the topography and hydrography were continued from 
Bear Arnolds Landing to Brownsville, Minn. This work was commenced 
May 29 and closed November 6, 1896. During this time KK) miles ot 
ri?er was covered. 

VHfQ 97 ^220 3606 
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Field work was resumed again near Brownsville May 20, 1897. The 
river being at high stages, werld'to Ui& end of the fiscal year has been 
confined to the survey of the foot «f blufi's and land above overflow. 

The office work of this survey is now well advanced. Detailed charts 
of the Mississippi Biver, scale 1 : 20,000, from the Head of the Passes to 
Davenport, Iowa, and the inch to 1 mile sheets from the mouth of the 
Mississippi Kiver to near Keithsburg, Iowa, have now all been pub- 
lished. The Upper Alluvial Valley map has been published in two 
sheets, from Cairo, 111., to above Burlington, Iowa. The other two 
sheets of this map are not yet completed. A district map of the lower 
•Mississippi, in convenient form for reference and corrected according to 
latest information, has just been published. 

Gauges and observations. — ^The permanent gauges of the Oommission 
(14 on the Mississippi, 1 on the St. Francis, and one on the White 
Biver) have been maintained throughout the year. The self registering 
gauges at Biloxi and Fort Jackson have also been maintained. 

The maximum high-water self-recording gauges (182 in number) that 
have been established at intervals of 5 miles between Cairo and Fort 
Jackson have been of very great value in recording the heights of the 
water in the various localities throughout the lower river during the 
recent flood. The flood plane can now be better established than has 
heretofore been possible. 

During the year discharge and other observations taken with the 
view of obtaining physical data regarding the river have been kept up. 
Those taken during the recent flood will be particularly valuable in 
connection with future improvement of the river and works for the pre- 
vention of overflow. 

High-water discharge measurements were made at Columbus, Ky.; 
Helena, Ark.; Arkansas City, Ark.; Warrenton, Miss.; Red River 
Landing, La., and Carrollton, La. The discharge of the Atchafalaya 
River at flood stage was also measured. 

The question of the change in the conformation and dimensions of the 
river bed, resulting from levees and other work that has been done, is 
still undergoing investigation. These have not yet progressed far 
enough to enable the Commission to arrive at definite conclusions apon 
this subject. 

Dredges and dredging, — ^The dredging operations have been in charge 
of the secretary of the Commission during the year. On June 30,. 1896, 
the Beta was transferred to his custody by the officer in charge of t^e 
First and Second districts, the Alpha being already in his charge. 

Contracts have been entered into during the year by the secretary of 
the Commission for the construction of four additional steel-hulled 
hydraulic dredges, as follows: 

1. With John 8. George and Howard P. Eells, receivers Bucyrns 
Steam Shovel and Dredge Company, for the construction of the Gamma^ 
at a cost of $85,530.60. This dredge is to have a capacity to deliver 800 
cubic yards of material per hour through 1,000 feet of floating pipe. 
It is now undergoing test and is practically completed. 

2. With the New York Dredging Company for the construction of 
the Delta, at a cost of $124,940. This dredge is also to have a capacity 
to deliver 800 cubic yards of material per hour through* 1,000 feet of 
floating pipe. ^It is now undergoing test and is practically completed. 

These dredges are to be paid for from funds appropriated by the 
sundry civil act of March 2, 1895. and the river and harbor act of June 
3, 1896. 

3. With the Springfield Boiler and Manufacturing Company for the 
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ooDStraction of the MpsiUm and Zetaj at a cost, for the former, of 
$102,000, and for the latter, $10659O(>. . 

They are each to have a capacity to deliver 1,000 cnbic yards of 
material per hour through 1,000 feet of floating pipe. They are being 
built in accordance with plans and specifications prepared by the com- 
mittee on dredges, and are to be paid for from funds to be appropriated 
by the deficiency bill now pending in Congress. By the terms of the 
contract they are to be finished and ready for delivery on or before 
October 6, 1897. Their construction is now in progress and it is hoped 
tbat they will be completed at the time required. 

The Gamma and Upsilon are to be provided with jet agitators^ and 
the Delta and Zeta with mechanical agitators. The draft of no one 
of these dredges is to exceed 4^ feet. 

When all the work now under contract is completed, the Oommission 
will have a fleet of six dredges with which to improve low-water navi- 
gation, whose combined capacity is estimated at about 6,000 cubic 
yards of material per hour delivered through 1,000 feet of pipe. This 
capacity is equal to dredging a channel 300 feet wide, 6 feet deep, and 
over one-half mile long each day. 

Repairs. — During the year current repairs have been made to the 
Alpha^ at a cost of about $1,450. The main pump and engines of this 
dredge were not thoroughly overhauled before the beginning of the 
last working season, as their subsequent performances showed. All 
during the time that this dredge was in operation it labored under the 
disadvantage of not being permitted to have its pump run to anything 
like its proper rating for fear that it would be permanently disabled. 

The pump and engine were originally designed for a discharge of 
600 cubic yards per hour through 500 feet of pipe. Without any 
change in design or special preparation, the pump was made to dis- 
charge through 1,000 feet. The peripheral velocity that could be given 
to the disk was necessarily diminished under this condition, and the 
quantity of material delivered very much reduced. The pump became 
very much worn by the end of the season, and is now being replaced 
by a new one. The engine is also being thoroughly overhauled and 
repaired. When these repairs are finished, this dredge will be in much 
better condition for tho work required of it than it has heretofore been. 

The contractor not having complied fully with the requirements of 
his contract for the construction of the dredge Beta, it was only pro- 
visionally accepted by the United States after the tests referred to in 
the last annual report of the Commission. Alterations and renewals 
were required in certain of the parts which had exhibited a weakness, 
or inai>plicability to the purposes for which they were intended. The 
most important point on which the terms of the contract were not com- 
plied with, and which materially diminishes the efficiency of the 
dre4ge, was in the matter of draft. It was provided that when the 
dredge was fully equipped and ready for work this should not exceed 
4^ feet. It was found in actual practice that this draft was as much as 
^ and 7 feet. The dredge was conditionally accepted with the under- 
standing that all these defects and failures to comply with the speci- 
fications to the contract should be remedied before final payment would 
be made to the contractor. 

During the year the contractor made a number of the smaller repairs 
and additions that were required, at his own expense. In addition to 
these there were current repairs made to the dredge at the expense of 
the United States, amounting to $3,853.86. At the end of the working 
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season the contractor was requested to make the alterations and addi- 
tions necessary to diminish th^drraf#^to 4^ feet and otherwise complete 
his contract. This be has £njle4 t^ do, bat a final settlement has been 
made with him on the basis of the forfeiture of the amount to his credit 
on account of this dredge in lieu of "the unfinished work. The dredge 
by this arrangement comes unconditionally into the possession of the 
Government. This conclusion has but recently been arrived at. There 
is now not suflQcient time before the commencement of the next low- 
water season in which to make these alterations. It is proposed to ran 
the dredge as it is during this season and then make these changes, and 
at the same time such others as the experience gained may indicate to 
be necessary to increase its efficiency and diminish its operating 
expenses. 

Dredging operations. — ^The two dredges, Alpha and Beta, were in com- 
mission from August 28 to November 30, 1896. The balance of the year 
they were laid up in ordinary and undergoing repairs. Until the com- 
mencement of their season's work they were at Memphis, Tenn. Since 
its close they have been at Bast Cairo, Ky. 

Dredging was done by the Alpha at Cherokee Crossing, 89 miles below 
Cairo; Upper Point Pleasant, 79 miles, and at Compromise Bar, 77 
miles; and by the Beta at Island No. 40, 211 miles below Cairo; Island 
No. 34, 179 miles; Osceola, 164 miles; Hathaways Lower Crossing, 102 
miles; Cherokee Crossing, 89 miles, and Lower Point Pleasant, 79 miles 
below Cairo. 

The results of the dredging were genemlly satisfactory to those inter- 
ested in navigation. An increase of depths irom 1 to 4 feet at low 
stages was obtained at each of these places. The number of dredges 
being limited and far below what the necessities of the river require, 
there were naturally some localities where bad navigation prevailed 
that could not receive attention. 

The methods and appliances for handling the dredges and managing 
their long lines of discharge pipes are yet in their first stages of devel- 
opment, and can be very much improved upon as farther experience is 
gained. 

The location of the proper lines upon which to dredge so as to be 
working constantly with the forces of the river and obtain the best and 
most lasting results with the least amount of dredge work is a matter 
of great importance. This depends upon good judgment matured by 
experience. 

All attempts to ascertain the amount of material passing through the 
pumps by studying the conditions of a locality before and after dredg- 
ing as shown by surveys must necessarily be futile, on account of the 
unascertainable quantity involved that is moved by the current of the 
river. The survey of a bar before dredging is of great importance as 
indicating the direction of the currents and the movement of the sand — 
useful information in connection with the location of the line on which 
dredging is to be done. After the dredging is done, all that is known 
is that beneficial results have been obtained or they have not. The 
experience gained during last season on various points bearing upon 
this dredge work will be of great benefit in the management of the 
enlarged fleet that will be in operation in the future. 

The details of the operations carried on under the directions of the 
secretary of the Commission are set forth with much minuteness in his 
report and that of Mr. J. A. Ockerson, the principal assistant in his 
office, which are herewith transmitted as appendices 7 and 7 B. 
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OONSTBUOTION. 

The oonstmctioii work, in addition to levee work, carried on during 
the yearnnder the direction of the Commission, has been confined to 
such minor bank work as has been necessary for the prevention of cut- 
offs and the protection of harbors and levee lines of exceptional impor- 
tance, in accordance with the policy in this respect outlined in last 
annual report. In some cases the work has been carried on with funds 
especially appropriated by act of Congress, in others with allotments 
by the Commission from the general fund appropriated for the improve- 
ment of the river. 

The Commission is still investigating the question of the protection 
of caving banks in the hope that some method may be devised for 
accomplishing this purpose that will be within practical limits of 
expense. 'A system of bank heads placed at intervals along caving 
banks, by means of which they will be held permanently at these points, 
has been suggested by Lieutenant-Colonel Stickney, Corps of Engi- 
neers, IT. S. A., in a paper prepared for the Commission. This system 
appears to have sufficient merit to warrant the expense of trial. Colo- 
nel Stickney's paper is forwarded herewith as Appendix 1 to this report. 

FIRST DISTRICT (CAIRO, ILL., TO FOOT OF ISLAND NO. 40, 220 MILBS). 

District officer, Capt. Graham D. Fitch, Corps of Engineers, U. 8. A., 
until May 18, 1897, since which date First Lieut. Mason M. Patrick, 
Corps of Engineers, 17. S. A., has been in charge. The channel and 
harbor works comprised in the district are Columbus Harbor, Ken- 
tucky; Hickman Harbor, Kentucky j New Madrid Harbor, Missouri, 
and Plum Point Beach. 

Columbus Harbor, Kentucky (21 miles below Cairo). — The work here was 
done in 1889 and 1890, under si>ecial appropriations. The object was to 
prevent farther caving of the bank at and below town. It was accom- 
plished by a series of five submerged spurs. The work ha« accomplished 
the object for which it was designed, and is still in fair condition. Some 
caving has occurred in recent years between the dikes where the bank 
was unprotected. There is no apparent necessity for any additional 
work. 

Hickman Harbor^ Kentucky {36 miles below Cairo). — This work was also 
done under special appropriations. The upper end of the harbor rests 
upon a bluff. Below this and along the city front serious caving was 
in progress prior to the construction in 1889 of 930 feet of revetment. 
In 1892 an extension downstream was made, and the upper bank pro- 
tection received additional riprap. In 1894 slight repairs were made 
and an extension of 630 feet built, by which the lauding was much 
improved. There does not appear to be any present necessity for addi- 
tional work. 

Ifew Madrid Harbor j Missouri {71 miles below Cairo), — Tb?. work done 
here is under special appropriation, and has for its object the protection 
of the town from encroachment by the river. The project contemplates 
revetting the caving bank in front of the town. In 1893 and 1894 
1,600 feet of revetment were constructed here. Caving continued rap- 
idly below the lower end of this. During the last year a farther 
extension of 600 feet was made with the funds appropriated by the 
river and harbor act of June 3, 1896. The work must be extended 
still farther do'^nstream before the town will be fully protected. 

Plum Point Beach {147 to 186 miles below Cairo).— Work within this 
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reach is done ander the appropriations for the general improvement of 
the Mississippi River, and in accordance with the general project adopted 
for that improvement. It consists, therefore, of revetments, closing 
chntes, and channel work, in the following localities: 

A. Daniels Point revetment. — This work was originally done in the 
early stages of work of this character, by the methods then adopted, 
which have since proven to be inadequate to the requirements of the 
situation. The original work in 1891 had a length of 5,300 feet. 
Repairs were made in 1892 and 1893, but in 1895 only 900 feet of it 
remained in good condition. The damage was mainly to the upper bank 
revetment, the subaqueous parts remaining serviceable for repairs. In 
1895 the work was generally repaired and extended upstream 5,000 feet 
by improved methods, which have given more satisfactory results. 

The work of the last year consisted in repairs to the revetment at the 
junction between the work of 1889 and 1895. This was at a projecting 
]>oint exposed to an extremely rapid current. The cave was 400 feet 
long and extended into the bank 120 feet. The repairs were made, but 
owing to the strong current and rising river at the time not in as satis- 
factory manner as was desired. 

There is still some caving near the head of this work, which will 
require that the revetment be extended in that direction. 

K Aakport Bend revetment. — This work was commenced in 1891 and 
continued through 1894, by which time 16,3U0 feet had been built. It 
has entirely arrested the caving in the bend and is now in good condi- 
tion. There is at present no reason for its extension. 

C. Fletchers Bend revetment. — ^The protection of this bend was com- 
menced in 1884 and added to from year to year. In 1891 it had a length 
of 16,500 feet. It was not continuous, as toward the lower end the 
experiment of detached revetment was tried. The blocks were 1,100 
feet long, with intervals of 300, 400, and 500 feet. The result was that 
caving in the intervals was not entirely stopped, and the ends of the 
sections were flanked. The farther experiment was tried of holding 
the ends of these detached sections with loose masses of stone, which 
are intended to follow and check any scour from eddies that may 
occur. 

The work done in this bend during the past year was the extension 
of the revetment southward, and the construction of a spur dike of 
brush and stone in the pocket opposite Elmot Landing, Ark., to pre- 
vent further enlargement. This pocket had increased in length to 650 
feet, and the recession of the bank line in the middle was about 250 
feet. These conditions produced a strong eddy, which endangered the 
revetment both above and below. 

D. Oold Dust Chute Dam. — The excessive width of the river where it 
IS divided by Elmot Bar and Island No. 30 made channel contraction 
works a necessity in this locality. The earlier works used for this pur- 
pose did not possess the requisite stability. In 1893 a stone dam rest- 
ing upon a broad foot mat was constructed in the chute. With some 
repairs this has answered the purpose very well and given good results. 
The dam is now in fairly good condition. 

E. Osceola Bar revetment. — The protective work along the front of 
this bar is in fairly good condition. Caving is geing on above the head 
of this revetment which may require its extension in that direction to 
prevent its being flanked. 

jP. Bullerton Towhead revetment. — ^The revetment placed on this tow- 
head during the early attempts of the Commission to regulate the channel 
in this localitv was too narrow and too light in character to withstand 
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the excessive current that eventaally impinged against it It was 
replaced in 1893 and 1894 by a wider and more sabstantial sir actnre. This 
has remained in good condition and is effectually holding the bank. 

It will be remembered that Plum Point was one of the reaches of bad 
navigation in which the rectification of the channel was undertaken 
by the Commission immediately upon its organization. Much experi- 
mental work was done here before proper methods for accomplishing the 
objects to be attained were thoroughly developed. In addition to the 
works at the six points here mentioned, a great deal of channel contrac- 
tion work was done. This was of a temporary character and done with 
perishable material. It has long since disappeared. 

The record of the operations carried on here and the results produced 
are demonstrations of the correctness of the theory on which the work 
of improvement was based. The works constructed produced an imme- 
diate and marked improvement in the low- water channel depths, which, 
to a certain extent, have been maintained ever since. Becent changes 
above the reach, however, are threatening changes within it, from which 
seiioos impairment of channel is liable to occur. 

SBOONI> DISTBIOT (POOT OP ISLAND NO. 40 TO THE MOUTH OF 
WHITE BIVEB, 180 MILES). 

District oflScer, Gapt. Graham D. Fitch, Corps of Engineers, U. 8. A., 
until May 18, 1897, since which date First Lieut. Mason M. Patrick, 
Corps of En^eers, U. 8. A., has been in charge. The works of channel 
and harbor improvement in this district are the revetment of Hopefield 
Bend^ Memphis Harbor, the deepening of Wolf Eiver, the removal 
of Nonconnah Bock, and the revetment of the bank in Helena Harbor, 
Arkansas. 

Hopefidd Bend (ArJcansas) revetment {227 miles below Cairo). — The 
object of this work is to hold Hopefield Point so as to throw the channel 
crossing from the right to the left bank of the river as high up as possi- 
ble, with the view of keeping navigable water along the whole of the 
city front of Memphis. The work was one of the first commenced by the 
Commission. It is now about 16,000 feet long, and extends from Mound 
City Landing to the end of the point. It was begun in 1882 and com- 
pleted in 1888. Extensive repairs were made to the lower 10,000 feet 
from 1890 to 1893. Only minor repairs have since been made. The 
work has been done under both general and special appropriations. 

Daring the recent flood of 1897 some damage was done near the lower 
end, the extent of which has not yet been determined. The mainte- 
nance of this point is recognized as an essential factor in the preserva- 
tion of the harbor of Memphis. 

Memphis Harbor (230 miles below Cairo). — ^This work is being done 
under special appropriations. The landing at Memphis was protected 
some years ago by its citizens, and subsequently they built a series of 
spurs below. The bank for a distance of 10,166 feet was protected by 
the United States. At the date of the last Annual Eeport there 
remained an unprotected portion of the bank about 2,400 feet long 
between the lower end of the Government revetment and the revet- 
ment placed by the bridge company to protect the east end of their 
bridge. During the fall of 1896 about one half of this gap was closed 
by the construction of 1,212 feet of revetment. The remaining gap of 
1,200 feet should be closed as soon as funds can be provided. There has 
been some recent caving of the high bhiff along this stretch. 

Wo^Biver. — This stream, at the upper limit of the city of Memphis, 
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has a local importance because of the railroad transfer landings and 
large lamber and other interests in the vicinity. Its improvement has 
been the object of special appropriations in connection with Memphis 
Harbor. It consists in dredging through the bar at the mouth and 
clearing away deposits of sawmill waste and other refuse material that 
has been allowed to accumulate. Since this was done the channel 
through the bar has become fairly fixed and improved in depth. 

Nonconnah Rock (236 miles below Cairo). — This improvement is being 
done by an allotment from the appropriations for the general improve- 
ment of the river. 

These rocks are a detached outcrop, bare at low water, of ferruginoas 
sandstone and cemented gravel from the bluffs on the Tennessee shore. 
The continual recession of the east bank has left them about 700 feet 
irom the shore and in the direct line of the navigable channeL They 
are, consequently, a serious menace to passing river craft and commerce. 
During last year the greater portion of these obstructions was removed. 
There are still left some points having only a depth of 6 feet over them 
at low water. It is proposed to remove these down to a depth of 8 feet 
at that stage. 

Helena Harbor {306 miles below Cairo), — ^This improvement, under 
special appropriations, was commenced in 1889 by the construction of 
600 feet of revetment along the immediate front of the city and of five 
spur dikes below the business portion of the town. Since that time 
both the caving and the town have extended downstream. 

The work of last year done with the funds appropriated by the river 
and harbor act of June 3, 1896, consisted in repairs to and protection 
of the work already done and the farther extension of the revetment 
downstream. The extent of bank now protected at this place amounts 
to 4,110 feet. A farther extension downstream is deemed to be neces- 
sary. 

LEVEES, SUBYETB, AND PLANT. 

The operations connected with levees in the First and Second dis- 
tricts, under the charge of Captain Fitch, together with those of the 
Third and Fourth districts, under charge, respectively, of First Lieut. H. 
O. Newcomer and Capt. George McO. Derby, are the subject of discus- 
sion under one continuous head in a subsequent part of this rex>ort. 

The usual surveys and observations in the First and Second districts, 
as likewise such additional ones as were called for by the Commission 
and the necessities of the work in hand, were made during the year. 
The usual care and such repairs as were necessary were given to the 
plant. A part of this plant pertaining to dredge operations was trans- 
ferred to the Secretary of the Commission. A new towboat for these 
districts is now in process of construction. 

For further details of the transactions in the First and Second dis- 
tricts reference is invited to the report of Capt. G. D. Fitch, Corps 
of Engineers, U. S. A., and to the reports of his assistant engineers, 
A. J. Nolty, William Gerig, and Charles Levasseur, which appear as 
Appendixes 8, 8 A, 8 B, and 8 0, respectively. 

THIBD DISTBIOT (MOUTH OP WHITE BIVEB, ABKANSAS, TO WAB- 
BENTON, MISS., 220 MILES). 

Capt. C. McD. Townsend, Corps of Engineers, IT. S. A., continued 
in charge of this district until July 27, 1896, at which time he was 
relieved, temporarily, by Gapt. Graham D. Fitch, Corps of Engineers, 
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U. S. A., who remained in charge nntil Angast 27, 1896, when he was 
relieved by First Lieut. H. O. ^Newcomer, Corps of Engineers, U. S. A. 

Ghannel and harbor work has been done in this district at Lake 
Bolivar Front, Ashbrook Keck, Greenville Harbor, Lake Providence 
Beach, and Delta Point. 

The operations under these heads during the past year have been 
confined to repairs to broken revetments at Greenville and Louisiana 
Bend and the care of plant. 

Lake Bolivar Front (417 miles below Cairo). — The work of revetting 
the bend of the river at this point was commenced under a special 
appropriation made in 1888. Its object was to preserve an important 
levee between the lake and the river and obviate the necessity for 
building a new and expensive levee around the lake. Since commenc- 
ing the work 4,885 feet of bank has been revetted and some repairs 
have been made. No work has been done since 1894. The surveys of 
recent years show a fill over the revetment, and it is protected by a 
bar making downstream &om the foot of Island Ko. 76. The revet- 
ment is apparently in good condition for about 3,775 feet. The work, 
together with the changes taking place in the river, is accomplishing 
the object to be attained, and no farther extension is at this time 
considered necessary. 

Ashbrooh Neck {446 miles below Cairo). — ^The work of revetting a 
caving bank at this place is being done from appropriations for the 
general improvement of the river. Its object is to prevent a cut-off 
which would result in a general change in the regimen of the river for 
sev^'al miles both above and below, a more rapid erosion of the banks, 
and the destruction of important and expensive lines of levees. 

The work was commenced in 1890. Since that time 11,205 feet of 
bank has been revetted. Bepairs have been made from time to time. 
l^o work was done during the last year. There is now about 9,990 feet 
in effective condition. The work has arrested the caving where applied, 
but it is considered advisable that it be extended farther upstream in 
order to completely protect the bend. It is probable that it will 
become necessary in the near future to undertake the protection of 
Tarpleys Neck, below Ashbrook. 

€hreenmlle Harbor {478 miles below Cairo). — ^This work is being done 
under 8i>ecial appropriations. Its object is to protect the town of 
Greenville and adjacent levees from rapid encroachments by the river, 
which threatens their destruction and the inundation of the Yazoo 
Basin. 

Work was commenced here by the citizens in 1887. A series of spur 
dik^ consisting of cribs resting on foundation mats, was then built. 
During this and the next two years twelve of these spur dikes and a 
longitodinal dike were built. Oaviug continued in the bend above these 
which resulted in their being fianked, and four of the spur dikes and 
the longitudinal dike were carried away. In this portion a continuous 
revetment was commenced in 1891 and continued until 14,134 feet of 
bank had been pi-otected. In the flood of 1894 the remaining upper 
spur dike was carried away, leaving seven spur dikes still in position. 
]^m time to time since its inception this work has required repairs 
mainly in the parts first built. 

The work during the last year has been confined to repairs to a break 
made in the revetment by the spring flood of 1890. 

On April 5, during the recent flo^, a break occurred in this revet- 
mentj and on May 18 a second break was reported. At the date of 
last advices the flood had not subsided sufficiently to permit the extent 
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of the damage to be accurately determined, bat the breaks are appar- 
ently aboat 300 feet long at each place. It will probably be necessary 
to make repairs here daring the coming season. 

Withoat deducting these breaks the length of revetment in effective 
condition is about 12,165 feet. There is also about 2,900 feet of bank 
protected by the dikes. 

These three improvements — Lake Bolivar Front, AshbrookNeck, and 
Greenville Harbor — are illustrative of uses for which the best type of 
bank protection will always be required on the Mississippi Biver in 
the preservation of levee locations which can not be abandoned except 
at immense cost and loss, the prevention of cut-oflBsi, and the main- 
tenance of harbor lines and city fronts. 

Lake Providence Reach (517 to 552 miles below Cairo). — ^This is the 
second of the two reaches selected by the Commission for systematic 
treatment. The depth in its navigable channel at the crossings daring 
low water was at times reported to be only 4^ and 5 feet. The width 
of the river in this region was excessive. The original project pro- 
vided for giving the low-water channel an approximately uniform 
width of 3,000 feet by constructing contraction works, closing chutes, 
and preventing erosion in concave banks. 

Instead of covering the entire reach of 35 miles, as was originally 
intended, the work was confined to a reach of 20 miles, between 622 
and 542 miles below Cairo. 

Operations were begun in 1882, and actively prosecuted daring the 
three following years. Some repairs were made to these earlier works 
up to 1889. These works, consisting of bank protection and contraction 
works, are now practically gone; the former, because a method of con- 
struction of sufficient width and strength of mattress had not been 
used, and the latter, because their continued usefulness was dependent 
upon the ability of the former to protect the adjacent and opposite 
banks. When the revetment failed, this involved tiie destruction of 
the contraction works. 

A marked improvement in the low water channel in this locality was 
effected by these works. Notwithstanding that they are now practi- 
cally obliterated, the channel has not yet reverted to anything like 
its former conditions of difficult and almost prohibitory low-water 
navigation. 

Work is now in progress in only two localities in this reach, viz, 
Louisiana Bend, and the right bank immediately above the town of 
Lake Providence. At both of these the work is being done under the 
appropriations for the general improvement of the river. 

In 1889 active work was resumed in Louisiana Bend with the view 
of holding this caving bank and giving permanence to the channel 
throughout the reach below. Since this time 17,083 feet of bank revet- 
ment has been made. The type used was much stronger than that 
formerly employed. 

It has been necessary each year to make more or less repairs to this 
revetment, as portions have been carried away. 

The work carried on here during the last year was confined to these 
repairs. There is now about 15,820 feet of this in apparently effective 
condition. 

Revetment above the town of Lake Providence {540 JR.). — ^This was built 
with a view to stopping the erosion of the river bank in this locality 
where Important levee interests and the town of Lake Providence are 
threatened. Should the caving of the bank not be arrested, many 
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miles of new and expensive levee would become necessary around the 
back of Lake Providence, in order to save valuable farming property. 

The work was commenced in 1894. Since this time 10,140 feet of 
bank has been revetted. No repairs were made to this during last 
season. It is practically all in good condition. In its construction 
every precantton and every improvement which previous experience 
had indicated to be necessary in work of this character were here 
applied. It is not apparent tiiat any further extension of this work 
will be necessary in the near future. 

Delta Paint revetment — ^This work is so closely connected with the 
improvement of Yicksburg Harbor that it may justly be considered as 
a part of the project having that object in view. So far as relates to 
the general improvement of the navigation of the river or to the pro- 
tection of any extended levee interests, it is a matter of doubt whether 
the cost of the maintenance of Delta Point in its present position would 
be justiKed by the benefits gained; but when considered in connection 
with the reestablishment of river communication at all stages with the 
city of Vicksburg, it becomes of the very greatest importance. If this 
point be once permitted to recede, or the bend above it be not firmly 
held, there will be small hope of maintaining successful river trafiic 
with that city, without moving its landing several miles lower down 
the river. 

The first operations undertaken for the improvement of this harbor 
consisted in revetting the caving bank at this point. From 1878 to 
1881, before the work was placed under the supervision of the Com- 
mission, there were built here 6,400 feet of revetment, one spur dike, 
and two screen dikes. Since 1882, when the work came under the 
supervision of the Commission, there has been built 6,448 feet of 
revetment. Practically all the work prior to 1882 has been destroyed 
or covered by later work. About 5,050 feet of the revetment is still 
in position. The work is now in need of general repairs, and eventually 
will have to be extended upstream to a considerable distance. 

The improvement of Yicksburg Harbor is now in charge of the Engi- 
neer Department. 

The levees in this district, as likewise those in the several other 
districts, are treated of in a subsequent part of this report under the 
general head of levees. 

Full details concerning the operations of this district are found in 
reports of First Lieut. H. 0. Newcomer, Corps of Engineers, F. S. A., 
and of the assistant engineers, Arthur Hider, H. St. L. Coppee, E. 0. 
Trollinger, and J. D. Van Meter, to which reference is made; Appen- 
dixes 9, 9 A, 9 B, 9 C, and 9 D. 

POUBTH DISTBIOT ( WABBENTON, MISS., TO HEAD OF THE PASSES, L0X7- 

ISIANA, 453 MILES). 

District officer Capt. Geo. McC. Derby, Corps of Engineers, U. S. A., 
with First Lieut. Chas. S. Eich^, Corps of Engineers, U. S. A., assis- 
taut until September 15, 1896; and additional Second Lieut. Qeo. M. 
Hoffman, Corps of Engineers, XT. S. A., assistant from October 1, 1896, 
to June 10, 1897. 

The works of channeland harbor improvement in this district include 
the harbor of Natchez, Miss., and Yidalia, La.; improvements at the 
junction of the Mississippi, Bed, and Atchafalaya rivers, harbor of 
^ew Orleans, La., and dredging channel across a bar in the Mississippi 
Siyer at Fords. 
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HARBOR OF NATCHEZ, MISS., AND YIDALIA, LA. (700 MELB8 B£LOW 

CAIRO). 

This work is being done under a special appropriation. The harbor 
common to the two cities is immediately below Gowpen Point, throagb 
which there is imminent danger that a cat-off may be made. The effect 
of this would be the rapid and extensive caving of the Vidalia front 
and the formation of bars along the Natchez side of the river, with the 
loss of its landing. Both of these places have a large river and rail 
commerce, and their manufacturing interests are important. 

The project for the work contemplates the revetting of Giles Bend on 
the upper side of Oowpen Neck. With the view to temporarily arrest- 
ing the threatened cut-off, a spur levee has been built from the bluff 
out along the axis of the point, to check the water flowing across at 
flood stages, which, it was feared, might start washouts and develop 
a cut ofl'. 

During the past year a contract was made for enlarging the levee on 
Gowpen Neck to a grade of 5 feet above high water. This work was 
about half completed when interrupted by the rapidly rising river. 
About 5,000 tons of rock were purchased and received for the oontem- 
plated revetment of Giles Bend. A portion of the plant necessary for 
carrying on this work has also been purchased. 

Oontracts are now being made preparatory to beginning the revet- 
ment of Giles Bend early in July next. With the funds now available 
it is estimated that about 6,000 feet of the bank may be protected. 
The original project contemplated that 16,000 feet of bank should be 
revetted. Funds must therefore be provided for revetting at least 
10,000 feet more of the bank. 

Oaving of the bank is now going on at a rapid rate throughout the 
bend. If allowed to continue, the cut-oft* will surely take place and do 
not only all the damage originally anticipated, but destroy the new 
levee on Cowpen Neck, and all the money heretofore expended upon 
this work will be wasted. It would seem imperative that funds should 
be liberally provided for this work at an early day. 

JUNCTION OF THE MISSISSIPPI, RED, AND ATCHAPALAYA BIVBBS, 

LOUISIANA (764 MILES BELOW CAIBO). 

Detailed descriptions of the difficulties encountered at this locality 
have been given in previous annual reports of the Commission, partic- 
ularly those of 1892 and 1895. In general terms these difficulties consist 
in the silting up of Old Eiver, the only navigable route forming a con- 
nection between the three rivers, so as to impede and at times entirely 
interrupt low- water navigation. The project that has been entered upon 
for ameliorating this condition of affairs is to check the enlargement of 
the Atchafalaya and limit its outlet capacity by a system of low-relief 
dams or sills; to separate the Eed from the Atchafalaya during low 
water and up to a 10-foot stage by means of a low dam at the west of 
TurnbuU Island, which would deflect the Red River around the upper 
side of the island, and to form a new outlet for the Red Biver into the 
Mississippi by cutting through Carrs Point, and obstructing the lower 
end of upper Old River, lower Old River to be kept open by dredging, 
if necessary, so as to afford a navigable channel into the Atchafalaya. 

Two sill dams near the head of the Atchafalaya, with shore protec- 
tion, connecting levees, and wing levees, have been completed. The 
sills, or foot mattresses, and shore protection work of the Bed Biver 
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dam have been flnished, and the dam constrncted to a height of 3 feet 
above the zero of the Barbre gaoge, excepting a length of 450 feet left 
for the accommodation of low-water navigation while the project is in 
execution. A hydraalic dredge has been bnilt, and for three seasons 
navigation through lower Old Biver has been kept open continuously 
by dredging. During last season a depth of 5^ feet at ext3*eme low 
water was maintained, which is a greater depth than is found at that 
stage in the reaches of the Red River above. The conditions which 
now prevail seem to be satisfactory to those interested in the navigation 
of the Red and Atchafalaya rivers. Until further necessity is shown 
for proceeding with the adopted project for the permanent improvement, 
it is proposed to confine operations in this locality to dredging in the 
lower Old River and preventing a further enlargement of the head of 
the Atchafalaya. 

ITEW ORLEANS HARBOR (966 MILES BELOW CAIRO). 

The general object to be attained by the work in progress in this 
locality is to prevent the caving of the river banks within the limits of 
the harbor. The city of New Orleans and all the valuable property in 
\U vicinity are protected from overflow at high water only by the levees 
built along the edge of the banks of the Mississippi River. The river 
is constantly at work eroding aud undermining these banks. At any 
moment the levees may be bodily precipitated into the stream and a 
disastrous inundation result. Lives may be lost, valuable property 
destroyed, commerce disarranged, and innumerable other interests 
JDconvenienced. 

Under the approved project the work to accomplish this object con- 
Bists in the construction of submerged inclined spur dikes, with mattress 
revetment between them when found neeessary. On account of the 
limited and irregular appropriations made for this work, they must be 
expended in protecting localities where necessity for work is most 
ur^'ent. Regular and systematic progress is not possible under these 
conditions. 

At the date of the Commission's last report work had been done in 
Carrollton Bend, Greenville Bend, Gouldsboro Bend, and in the Third 
District Heach. The work accomplished during the last year consisted 
in completing foar spurs in the Third District Reach, the foundation 
mats for which had been laid two years previous, and in constructing 
four new spurs to reduce to one-half the intervals between spurs pre- 
viously built. The work is successfully accomplishing the object for 
which it was constructed. 

To carry on a work of this character requires a plant of considerable 
magnitude, and this, to be economical, should be constantly employed. 
Deterioration in this climate will take place when the plant is idle oven 
more rapidly than when employed. Short seasons of work and long 
seasons of idleness reqaire large expenditures for repairs and preserva- 
tion, often out of all proportion to tke amount of work done. Every 
consideration would seem to require that liberal appropriations should 
be made for this work, and that it should be pushed to an early com- 
pletion. 

Dredging at Fords Crossing. — During low-water season trouble is 
sometimes experienced at Fords Grossing, 6 miles below ^Natchez. To 
increase the depth of water here at that season, the officer in charge ot 
this district was authorized to use the dredge which had been provided 
for improving the channel at the mouth of the Red River when it could 
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be spared from this work. Daring last October this dredge worked 
here about three weeks, making a channel 1,900 feet long and 100 wide. 
A depth of 12 feet below extreme low water was obtained. A survey 
made before commencing work showed the best water on the bar to be 
but 6^ feet. 

SURYBYS AND OBSBRTATIONS. 

Very little work of this character has been done by the district 
officer during the past year. Comparative sections of the Mississippi 
Biver were sounded at Eed Biver Landing, Oarrollton, and Pointe-a-la- 
Hache, and a survey of the channel at Fords Crossing was made. 
Soundings have also been taken over the sill dams in the Atchafalaya 
Biver to determine their condition. 

The plant has been cared for and repairs made as far as practicable. 

The levees of this district also form part of a general description of 
the system under the special heading treated of later on. 

Full details of the operations of this district will be found in the 
Appendixes 10, 10 D, 10 B, 10 F, 10 G, 10 H, 10 1, and 10 J, respectively, 
which contain the reports of Capt Geo. McC. Derby, Corps of Engi- 
neers, XT. S. A., and Assistant Engineers A. F. Wooley, jr., H. S. 
Douglas, W, J. Hardee, and H, B. Watson, surveyor, 

LEVEES. 
LEYEES OF THE FIRST DISTRICT. 

Oapt G. D. Fitch, Corps of Engineers, XJ. S. A., in charge to May 18; 
since that date First Lieut. Mason M. Patrick, Corps of Engineers, 
XJ. S. A. 

Lower 8t, Francis Levee dietrict {from 80 to 298 miles below Cairo). — 
The levees of this district extend from about 1 mile above Point Pleas- 
ant to about 4 miles below Pecan Point. The total contemplated levee 
line amounts to about 224 miles, of which 115 has been constructed. 
This work was done partly by the United States and partly by the local 
levee boards. The State of Missouri has built 26 per cent, the State of 
Arkansas 40, and the United States 34 per cent of the length of the line. 

The area that will be protected by the levees when completed is about 
3,490 square miles. 

The work accomplished during the last year consisted in enlarging 
the levees to a grade of 4 feet above high water of 1882 from Bear Bayou, 
Arkansas, southward for a distance of about 6 miles. There was put 
in place by the United States 154,241 cubic yards and by the local 
levee boards 33,061 cubic yards, making a total of 187,302 cubic yards. 
The total yardage now in place is 5,260,570 cubic yards. Of this the 
United States has paid for nearly 53 per cent. This amount does not 
include 170,000 yards, or about 3 per cent of the whole, estimated to 
have been abandoned or lost on account of crevasses due to the flood 
of 1897. 

The grade established for the levees of this district is, beginning at 
Point Pleasant, 2 feet above high water of 1882, increased successively 
in certain stretches throughout the distance to the mouth of St. Francis 
Eiver to 3, 4, and 5 feet. The estimated yardage required to complete 
the levee throughout the whole distance to standard section and grade 
and close the gaps made by crevasses is 6,087,145 cubic yards. 

The flood of 1897 was higher on all the gauges along this front than 
any of previous record. It would therefore seem probable that in 
order to protect against floods of this magnitude a still higher and 
stronger levee than that contemplated will be necessary. 



APPENDIX y y — ^REPORT OF MISSISSIPPI BiyfiB COMMISSION. 3519 
I<EyEBS OF THB SECOND DISTRICT. 

Gapt. G. D. Fitch, Oorps of Engineers, IT. S. A., in charge nntil May 
18; since that date First Lient. Mason M. Patrick, Oorps of Engineers, 
U. 8. A. 

White Biver Levee dietriet (306 to 385 milee below Cairo). — ^The levees 
of this district are intended to close the river front from the mouth of 
the St. Francis to the month of the White Kiver. The length of the 
levee line is 64.4 miles. The territory to be protected is a narrow strip 
varying from 6 to 30 miles in width, lying on the right bank of the 
Mississippi Biver, having an area of about 910 square miles. 

With the exception of the first 40,000 feet below Helena, this line 
has been mainly bnilt by the United States since 1885, nsing the avail- 
able fragments of an earlier line constructed by local organizations 
and riparian owners. 

At the date of the last annual report this levee was all up, but a 
considerable portion was below established grade. The work of the 
last year was confined to enlarging and completing the line so far as 
the fonds allotted would suffice. There were constructed by the United 
States 191,442 cubic yards and by local boards 105,000 cubic yards, 
making a total of 296,442 cubic yards. 

There is now in place in this district 5,889,044 cubic yards. This 
does not inclnde 344,000 cubic yards of abandoned levee due to cre- 
vasses caused by flood of 1897. Nearly 84 per cent of the whole amount 
has been paid for by the United States. The abandoned levee amounts 
to about 5^ per cent of the whole. 

The present grades in this district are as follows: 

From Helena, Ark., to 19 miles south, from 1^ to 3 feet above high 
water of 1890; thence to 345^ B., a length of about 21 miles, 4 feet^ 
the grade line being a practically uniform slope, with each terminal 4 
feet above high water of 1890; from this point south to the end of the 
system, a distance of almost 24^ miles, tne grade is 3 feet above high 
water of 1890, except for a distance of 4,000 feet near the lower end, 
where it is 2 feet. 

The flood of 1897 overtopped these levees nearly all along the line, 
and was an average of 4 feet above the high wator of 1890. It is esti- 
mated that to close the gaps and reestablish these grades 975,500 
cubic yards of earthwork will be necessary. 

To protect against floods of this magnitude higher and stronger 
levees will be necessary along this front. 

Upper Yazoo Levee district {244 to 365 miles j left bank^ below Cairo). — 
This district extends from near the boundary line between Tennessee 
and Mississippi to the Goahoma-Bolivar county line, Mississippi, a dis- 
tance of 121 miles by the river. It contains 124 miles of levees which, 
together with the levees in the lower Yazoo district, protect the Yazoo 
Basin, containing about 7,151 square miles, from overflow. 

Since 1882, by the flood of which year it was badly wrecked, it has 
been improved by the joint efforts of the State and the United States. 

During the last year the work done by the United States was con- 
fined mainly to enlarging existing levees. There were constructed by 
the United States 378,792 cubic yards and by local boards 830,233 
cubic yards, making a total of 1,209,025 cubic yards. There is now 
in place 12,793,495 cubic yards, nearly 34 per cent of which was con- 
structed at the expense of the United States. This does not include 
144,730 cubic yards abandoned and lost by crevasses. 

ITie grades along the upper portion of this levee system for a length 
of42i miles are 5 feet above the high water of 1882; thence to mile 
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section 49, inclusive, they are 2 to 3^ feet above high water of 1890; 
sections 50 to 53, inclusive, they are 4^ to 5 feet; sections 54 to 56, 
inclusive, are 3^ to 4 feet; section 57 is 3 to 4 feet; sections 58 to 09, 
inclusive, 4 feet; sections 70 to 82, inclusive, they are generally 4 feet, 
all above high water of 1890. 

The high water of 1882 was the highest known along the upp^ por- 
tion of the Yazoo front, while those of 1892 and 1893 were the highest 
along the lower portion until the flood of 1897. 

It is estimated that to close the gaps and fully establish the levees to 
these grades will require 2,823,000 cubic yards. 

It is conceded that the pressure along this entire front is much less 
than it would have been had not the levees of the lower White River 
district along the right bank of the Ifississippi Biver given way in so 
many places as they did during the flood of 1897. When that system 
is restored and strengthened this one will likewise require to be raised 
and enlarged if floods of this magnitude are to be provided against. 

LEVEBS OF THE THIRD DISTRICT. 

First Lieut. H. 0. Newcomer, Corps of Engineers, U. S. A., in charge. 

Lower Yazoo Levee district {from 365 to 592 miles below CairOj left 
hank), — ^This district extends from the Coahoma-Bolivar county line, in 
Mississippi, to the mouth of the Yazoo Biver. The levee line is continu- 
ous, disregarding the crevasses made by the recent floods, from its upper 
end to Eagle Lake. Its length is 186 miles, coveringabout215m]1e8 of the 
river. The line was built by a State organization before the war and 
was maintained in tolerable order until 1882, when it shared the gen- 
eral wreck of that year. Since that it has been restored, maintained, 
and improved by the joint efforts of the State and United States 
authorities. 

The work done during the last year has been confined to renewing 
and strengthening the line. The yardage put in place by the United 
States was 266,163 cubic yards, and by the local boards 1,418,239 cubic 
yards, making a total of 1,674,392 cubic yards. The total yardage now 
in place is about 22,174,392. The cost of about 6,962,600 cubic yards, 
or 31 per cent, has been paid by the United States. 

The adopted provisional grades for levee work in this district are 6 
feet above previous highest water, north of OreenviUe, and 4 feet south 
of that point. 

The highest reading on the gauge at Yicksburg during the flood of 
1897 was 52.5, which is 3.6 feet above the flood of 1890. 

Upper Tensas Levee district (402 to 604 miles below Oairo^ right bank). — 
This district extends from the Arkansas Biver to a point in Louisiana 
opposite Warrenton, Miss. Its limits have been changed since last 
annual report of the Commission by consolidating the Middle Tensas 
district and the Upper Tensas district into one. 

The levee lines of this district are about 173 miles long, extending 
from Costellos Gin, on Amos Bayou, along tliat bayou and Cypress Creek 
to the Mississippi Biver (13 miles), and thence along the river to the 
lower end of the district (160 miles). The district is protected from 
overflow of the Arkansas Biver by a levee line running along that river 
from the vicinity of PinebluflF to the foot of Lake Jefferson. From 
Pinebluff to Bedfork this line is of comparatively weak section, built 
and hitherto maintained by the local authorities. From Bedfork to 
the foot of Lake Jefferson (12^ miles) the Une was built in 1894-1896 by 
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tbe United States. These levees form the head of the system which 
protects the great Tensas Basin from overflow. 

The work daring last year consisted of repairing and enlarging the 
existing levees* 

There were put in place by the United States 530,913 cubic yards, 
and by local boards 124,591 cubic yards, making a total of 665,504 cubic 
yards. 

There has been put into these levees 21,996,612 cubic yards of earth, 
of which amount the United States has paid for 15,395,220 cubic yards, 
or 70 per cent. 

The adopted grades for levee work in this district are 4 feet along 
Amos Bayou and Cypress Creek, 4J feet along Mississippi Eiver in 
Arkansas, and 5 feet in Louisiana above the highest known high water 
prior to 1897. Much of tbe line is below these grades. 

The highest stage reached at Arkansas City during the flood of 1897 
was 51.9, or 1.7 feet above the high water of 1893. 

LBVEES OF THE FOITBTH BISTBIOT. 

Gapt. Geo. McO. Derby, Corps of Engineers, U. 8. A,, in charge; 
First Lieut C. 8. Eich^, Corps of Engineers, U. 8. A., assistant until 
September 15, 1896, and additional Second Lieut. Geo. M. Hoffman, 
Corps of Engineers, U. 8. A., assistant from October 1, 1896, to June 
10, 1807. 

Lower Temaa Levee diHrid {from 606 to 764 miles below Cairoj right 
bank). — This is a continuation of the Upper Tensas district down to the 
month of the Bed Eiver. The levee is continuous from the ui)per end 
opposite Warrenton, Miss., down to a point about 5 miles below Fair- 
view Landing, a distance, by river, of 126 miles, leaving a gap of about 
30 miles unprotected. 

This levee was originally built by the authorities of the State of 
Louisiana, and was destroyed by the great flood of 1882. Since that 
time both the State and the General Government have contributed to 
its repair and enlargement. Its present length is about 131 miles. 

During the last year there were added to the line by the United 
States 165,034 cubic yards, and by State and local boards 996,127 cnbic 
yards, making a total of 1,161,161 cubic yards. 

There has been lost by abandonment and crevasses caused by flood 
of 1897 38,000 cubic yards. The aggregate yardage remaining is 
12,766,527. 

The grade now adopted for this levee is 5 feet above the highest 
water known prior to 1897. The highest reading at Natchez during 
the flood of 1897 was 49.8, which is 1.2 feet above the high water of 
1890 at that point. 

Atchafala/ya Levee district {764 to 886 miles below Cairoy right bank), — 
This levee district extends from the month of the Bed River to the 
head of Bayou Lafourche. These levees, which are 128 miles in length, 
were maintained exclusively by the State of Louisiana until the flood of 
1882. Since that time they have been enlarged and maintained by the 
cooperation of the State and General Government. 

During the last year 864,684 cubic yards was added to the levees by the 
United States, and 254,588 cubic yards by the State and local boards. 
There were 39,000 cubic yards lost by abandonment during the year. 
The aggregate of the remaining yardage is 13^763,082. 

The grade adopted for the levees in this district is 4 feet above the 
SNG 97 ^221 
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highest known water prior to the flood of 1897. A large portion of the 
levee is still below this grade. 

The highest water of the flood of 1897 read 40.65 feet at Baton Boage, 
which is 2.2 feet above the highest previous water of 1892. 

Lafourche Levee district (886 to 957 miles below CairOy right bank).^ 
The levee line of this district is continuoas from Bayoa Lafourche down 
to the city of New Orleans. Its past history is similar to that of Atcha- 
faiaya. Its length is 75 miles. 

During the last year 352,642 cubic yards was added to it by the 
United States, and 59,126 cubic yards by the State and local boards. 
The total yardage now in place is 6,583,042. 

A grade of 4 feet above highest known water has been adopted for 
this levee. Much of it is still below that height. 

The highest reading at College Point during the flood of 1807 was 
27.95 feet, which is 2 feet above the highest previous flood of 1893. 

Barataria Levee district {957 to 1^060 miles below GcUro^ ^jff^^, *««^)- — 
This is a continuation of the Lafourche Levee district, a division made 
for convenience of administration. The levee system is oontinaous 
down to the Jump, with a length of 71.5 miles. 

During the last year a yardage of 180,226 was added by the United 
States, and 37,756 by the State and local boards. There was lost by 
abandonment 22,000 cubic yards. There is now in place 2,098,008 
cubic yards. 

The grade established for this levee is 3 feet above the highest water 
known prior to 1897. The lower half of this levee is still below this 
grade. 

The highest water of the flood of 1897 read 19.05 on the CarroUton 
gauge, which is 1.6 feet above prior highest water of 1893. 

Pontchartrain Levee district {833 to 957 miles below OairOy left bank). — 
This district extends from Baton Rouge to New Orleans and has a con- 
tinuous levee line of 123.5 miles. 

During last year a yardage of 476,256 was added by the United 
States, and 61,938 by the State and local boards. There was lost by 
abandonment 14,000 cubic yards, leaving now in place 11,137,516 cubic 
yards. 

The established grade for this levee is 4 feet above highest water 
known prior to 1897. Much of this levee is still below that height. 

The flood of 1897 reached 27.95 feet at College Point, which is 2 feet 
above the highest prior high water of 1893. 

Lalce Borgne Levee district {965 to 1,060 miles below Cairo, left bank). — 
The levees in this district are contiuuons from Jackson Barracks, at 
the lower limit of the city of Kew Orleans, to Fort St. Philip, covering 
about 70 miles of river front. 

During the last year there was an addition of 49,450 cubic yards 
made to it by the United States, and 91,013 cubic yards by State and 
local boards. There is now in place 2,485,215 cubic yards. 

The established grade for the district is 3 feet above highest known 
water, prior to 1897. The lower half of this levee is still below this 
grade. The highest point reached on the gauge at Fort Jackson dur- 
ing the flood of 1897 was 7.2 feet, which is 0.3 feet higher than the prior 
highest water of 1891. 

It may be noted here that the cordial cooperation and good under- 
standing heretofore existing between the representatives of the United 
States and the State and local boards interested in the construction 
and maintenance of these levees still continues, and the Oommission 
will take this opportunity to express its appreciation of the many 
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eoorteBies extended to its Government employees by the citizens gen- 
erally, and especially by the representatives of the State and local 
boards. 

STAGES OF THE RIYEB. 

Daring the last year the river did not reach at any time the excessive 
low- water stage that it did daring the preceding year. The stages were 
what may be termed ordinary low waters. There is, therefore, nothing 
oat of the asnal coarse to report nnder this head. With regard to the 
high water, however, the case is different. 

Flood of 1897, — ^This season will long be remembered as one of an- 
preeedented high water in the lower Mississippi Eiver. At all points 
helow New Madrid (70 miles below Gairo) the water reached a higher 
stage than any other of which we have authentic record. This water 
is remarkable, not only on aeconnt of its height, bat also by reason of 
the duration of the flood. 

The high water of this season in the Ohio Biver reached its maximum 
of 61.1 feet at Cincinnati February 26. The highest previous record 
at that place was 71.06, February 14, 1884. The Cumberland at Nash- 
ville reached its maximum of 4S.25 feet this season, March 20. The 
highest previous record was 55.3 feet on January 22, 1882. The Ten- 
nessee Biver at Chattanooga reached its maximum on March 15, at 37.9 
feet, the highest previous record being 54 on March 1, 1875. As 
these flood waters passed into the Mississippi they resulted in a maxi- 
mnm height of 51.6 feet at Cairo March 25, 1897. The crest of the 
first wave had scarcely passed by when it was followed by another 
which did not reach quite to this height. The highest previous record 
at Cairo is 52.2 feet, February 27, 1883. The water reached a stage of 
49 feet on this gauge March 14, and remained practically at or above 
that stage on til April 17, a period of thirty-four days. No previous 
flood has ever prevailed at t)iis point for anything like so long a time. 
The Upper Mississippi was not above medium high stage during this 
time, and fortunately the tributaries to the Mississippi below Cairo 
were not above the medium stages when the flood wave passed them. 

The crest of the flood wave reached New Madrid, Mo., March 29, 
with a reading of 40.27 feet, which is about 0.8 foot lower at that point 
than previous high water in 1884. It remained above 40 feet from 
March 24 to April 4. 

At Cottonwood Point, 123 miles below Cairo, the flood reached its 
maximum stage at 39.3 feet March 22, which was 1.5 feet above the 
highest previous water in 1883. Breaks in the levee line in this vicin- 
ity prevented the water from going still higher. It remained above 
39 feet from March 19 until April 2. 

At Helena, Ark., the flood reached its highest point of 51.8 feet 
April 4, exceeding the highest previous record, 48.1 feet in 1886, by 3.7 
feet On that day, in consequence of breaks in the levees below, the 
water commenced to fall. The flood remained at or above 48 feet from 
March 20 until April 15. 

At Arkansas City the maximum stage was reached on March 29 and 
read 51.9 on the gauge. This is 1.6 feet higher than the highest pre- 
vious record, which occurred in 1883. The levees on the White Eiver 
front and also at two points on the Mississippi side had broken prior 
to March 29. 

At Oreenville the maximum was also reached on March 29, at a height 
of 46.8 feet on the gauge and 2.5 feet higher than the previous highest 
record, which occurred in 1893. The break in the levee at Deerfield 
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(492 L.), which occarred March 28, evidcfntly checked the river here at 
a point below the maximam that might have been reached. 

At Lake Providence the maximum was reached on March 30, at a 
reading of 44.4 feet on the gauge. This was 2.6 feet above the highest 
previous record, which was made in 1892. 

At Vicksburg the river reached 49.4 feet on April 1. This was the 
maximum for the water coming directly down the river. After this it 
fell slightly until April 6, when it began rising again from the water 
which had come through the crevasses above Rud was retuminjg to the 
river by way of the Yazoo bottoms. This rise continued steadily until 
April 16, when a height of 52.5 feet was reax^hed, which is 3.4 feet above 
that of ISUO, the previous highest stage that is a matter of authentic 
record. On that date breaks occurred in the levee on the right bank 
of the river just below Vicksburg, which checked the rise and caused 
the water to fall very slowly. The waier continued at practically 48 
feet on the gauge, or above, from March 26 to May 22. How much above 
this maximum it would have gone had these breaks not occurred can 
not be definitely determined. The case is similar to that at Helena. 

At Red River Landing the river reached its highest point on May 9, 
when the reading on the gauge was 50.18 feet, or 1,3 feet above the 
highest previous record of 1892. The Red River itself was about 20 
feet below its maximum stage and falling when the Mississippi River 
was at its highest at this point. 

At Carrollton the river reached its maximum stage on May 13, when 
the reading on the gauge was 19.05 feet. This is 1.60 feet above the 
highest previous record, which occurred June 22, 1893, and read 17.45 
feet. The water reached this 1893 reading during the present flood on 
April 12, and remained at or above that height until May 31, a period 
of forty-nine days. 

The crest of this flood wave passed Fort Jackson May 16, with a max- 
imum reading on the gauge of 7.2 feet, or. 0.3 feet higher than previous 
highest water of 1891. 

I<*rom Red River Landing to New Orleans the levees remained prac- 
tically intact, and the whole volume passing down the Atchafalaya 
flowed between its levees without loss. 

The crest of tins flood wave reached Cairo March 25, and arrived at 
Carrollton, La., just above New Orleans, May 13, 1897. A hydrograph 
has been prepared showing the stage at each gauge station below Cairo 
for the period from January to May, inclusive, 1897. 

CBEVASSES. 

Lower St, Franeis district. — This district comprises about 224 miles 
of projected levee lines, of which 115 miles have been constructed. 
During the flood 13 crevasses took place, having an aggregate length 
of about 13,405 feet, equal to 2.5 mUes, or about 2 per cent of the con- 
structed line. 

This levee when completed will protect an area of 3,490 square miles. 
When the flood came against it, it was in a very incomplete condition, 
weak in section and wanting in height. The submerged area amounted 
to about 2,595 square miles. 

Upper Yazoo Levee district — This district contains 124 miles of levee, 
which protect about 3,280 square miles of territory. During the flood 
there was but one break in this line. This had a width of 2,067 feet, 
which is about 0.4 of a mile, or less than one-third of 1 per cent of the 
whole line. This break occurred at Flower Lake on Api il 4, and before 
it was closed about 342 square miles of country was inundated. 
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White River Levee district, — ^This district contains 64 miles of levee 
which protect an area of about 910 square miles. There were 14 breaks 
in this line during the flood, having an ag^re^ate length of 16,400 
feet, eqaal to 3 miles, or about 5 per cent of the whole line. These 
crevasses caused the inundation of practically the whole of this 910 
square miles. 

This line of levees was not up to the same grade as the levees of 
the Lower Yazoo district on the opposite side of the Mississippi River, 
nor were they in as good condition to withstand the flood, consequently 
when it came they gave way and relieved the pressure upon that side. 

Lower Taaoo Levee district. — The levee lines of this distnct are con- 
tinnons, and have a length of 186 miles. They cover an area of about 
3,770 square miles. During the flood five crevasses took place. The 
Ag^re^te width of these is 8,860 feet, equal to about 1$ miles, or only 
nine- tenths of 1 i)er cent of the whole levee line. Practically the whole 
of the covered area, 3,770 square miles, was inundated. The Deerfield 
crevasse occurred during a heavy windstorm and may have been caused 
by wave action. As far as known the other breaks were due to sloughs 
or defects in the body of the levee. 

ITjpper Tensas Levee district, — ^There is a continuous line of levee 173 
miles in length in this district, with a detached line of 12.4 miles. 
There were 1,030 square miles, 580 in Arkansas and 450 in Louisiana, 
inundatetl during this flood. Three crevasses occurred in the district, 
one near the upper end and two near the lower, aggregating in length 
3,830 feet, about three-fourths of a mile or four-tenths of 1 per cent 
of the continuous line. 

This system of levees being much below grade and of inferior con- 
struction in many places, it was not practicable with the emergency 
appliances at hand to prevent breaks and overtopping. A large quan- 
tity of the flood waters passed in around the upper end of the system. 

Lower Tensas Levee district. — In the levees of this district, having a 
length of about 126 miles, but one break occurred, and that near the 
lower end at Glassoocks. It has a width of 1,400 feet. This crevasse 
was occasioned by weak profile and low grade at that point. Owing to 
the country being already under backwater passing in between the end 
of the levee and Red River, and from the outflow in the Upper Tensas 
district, no special damage was done by this crevasse. The area over- 
flowed in this district amounts to about 2,020 square miles. 

There were no breaks in the levees below the mouth of the Red River, 
excepting one at Gonrads Point on the left bank about 6 miles below 
Baton Rouge. This occurred May 30, several days after the crest of 
the flood had passed and river had fallen 2.5 feet, and was caused by a 
system of crawfish holes connecting the river with a large pond behind 
the levee. It attained a width of 250 feet before it was closed. A large 
force began work upon it at once under the direction of the Pontchar- 
train levee board. The Mississippi Y alley Railroad Company fur- 
nished gangs of skilled bridge carpenters; the planters furnished 
unskilled labor; the levee board the materials; and the United States 
the transportation, consisting of two tugboats and five large barges. 
The crevasse was closed June 6. The damage was slight and only local. 
Between the levees on the two banks of this portion of the river the 
whole of the flood, excepting that which passed down the Atchafalaya 
and Bayon La Fourche, found its way to the sea. 

The discharge observations taken at Garrollton show that a larger 
quantity was passing down, and for a longer period of time than during 
any previous flood of which there is authentic record. 

From the informaticn now at hand it appears that there were approxi- 
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mately l^ST? miles of levees ou the two banks of the Mississippi Biver 
between Cairo and the Head of the Passes; and that the recent flood 
caused breaks in these aggregating in length only 8.7 miles, which is 
about sixty-three onehunc&edths of 1 per cent of the whole length of 
the lines. 

These crevasses were all due inherently to low grades, weak profiles, 
or old, imperfect, or incomplete construction. None of the levees built 
by the United States was broken. 

The total area of the overflowed land was about 10,667 square mUes. 
A large part of this is not yet under the protection of the levee system, 
being regions at the lower ends of the great basins subject to overflow 
by backwater, which would have been submerged had the crevasses not 
occurred. 

That so small a percentage of these long lines of levees was destroyed, 
is due to the fact that during recent years they have been raised in 
many places to higher grades than formerly, and given stronger pro- 
files; and that all authorities interested in them together with the citi- 
zens of each threatened locality, acted with great promptness in applying 
temporary expedients for preventing their destruction. 

The district officers, and those acting under their instructions, are to 
be commended for the good judgment, activity, and energy displayed 
by them while executing their own work, and assisting the State 
authorities and local levee boards in their efiforts to prevent the destine- 
tion of levees and save the lives and property of the i)eople whose lands 
were submerged. 

The $250,000 appropriated by joint resolution of Congress, approved 
March 31, 1897, was undoubtedly the means of preventing a much more 
extended destruction of the levees and a much more widespread inun- 
dation of valuable plantations. The Government steamboats, barges, 
and skiff's were largely used in carrying supplies to sufferers and trans 
porting them and their property to places of safety. Detailed accounts 
of all these transactions are given in the several reports of the district 
officers herewith, to which reference is invited for further information. 

The flood of 1897 has been a fruitful source of information to the 
Commission and to all those interested in the study of the hydraulics 
of the Mississippi Biver or the economic problems involved in the 
development of the resources of its lower valley. It has furnished 
much useful data that were needed in the solution of the problems 
involved in the proper control of the high waters of the river and the 
protection of the valuable agricultural lands along its borders. It has 
pointed out the weak places in the present system of levees and the 
defects in the methods of their construction. Better and more system- 
atic planes of flood levels can now be established from Cairo to the 
Gulf than have heretofore been possible. The grade lines of levees 
can be established with some degree of assurance that they will not 
have to be raised within a few years, and the profiles can be determined 
for different localities with an equal degree of confidence. The district 
officers are now engaged in collecting the information bearing upon 
these points, and when this comes to hand the Commission will be bet- 
ter prepared than formerly to submit an estimate for the construction 
of a levee system that will give promise of a satisfactory control of all 
future floods. From the information now at hand it is believed that 
this estimate will not vary in any great degree in aggregate yardage 
fh>m that given in the report of the Committee on Levees, to be found 
with the last annual report of the Commission. The amount there 
given as necessary to complete the system now adopted was 122,000,000 
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cable yards. Tbis, at an e»tiro»te of 15 cents per yard, would cost 
$18,300,000. 

Tbe imi>ortant fact tbat tbe flood waters of tbe Mi8sissip[>i Biver 
may .be permanently controlled by a system of levees tbat can be con- 
structed witbin a limit of expense warranted by the advantages to be 
gained seems to bave been fairly demonstrated by tbe flood of 1897. 

The Gommission has been favored with valuable communications 
from H. N. Pbarr, chief engineer, St. Francis levee board: T. G. Dab- 
ney, chief engineer, Yazoo-Mississippi Delta Levee* district; William 
Starling, chief engineer, Mississippi Levee district^ Henry B. Richard- 
son, chief State engineer, Louisiana; and G. H. Purvis, chief engineer. 
Cotton Belt Levee district, giving results of their observations upon 
tbe flood of 1897, and their views and conclusions touching the efficiency 
of the levees as now constructed and contemplated, for controlling the 
flood waters of the river, and suggestions for improvement in the pres- 
ent methods of constructing levees. The information contained in 
these papers is of sufficient importance to warrant that they be for- 
warded for publication as appendices to this report. 
Bespectfully submitted. 

G. L. Gillespie, 
Colonel, Corps of Engineers, U. 8, J.., 
President Mississippi River Commission. 
B. M. Harrod. 
R. S. Taylor. 
Henry Flad. 
Amos Sticknby, 
Lieutenant-Colonel of Engineers j U, 8. A. 
Thos. H. Handbury, 
Major, Corps of Engineers, U. 8. A. 
Henry L. Marindin, 
Assistant, U, 8, Coast aaul Geodetic Survey. 

Brig. Gen. John M. Wilson, 

Chief of Engineers, U. 8. A. 



Money statement. 

Appropriati<m9 estptnded under Misnanppi River CommiesUm, 

Jnly 1, 1896, balance unexpended $2,305,616.88 

Amonnt appropriated by joint resolution (Public^ No. 6) 

approved March 31,1897 $250,000.00 

Anioant appropriated by act of June 4, 1897 2, 933, 333. 00 

8, 183, 333. 00 

6,488,949.83 
June 30, 1887, amoant expended doling fiscal year...... 1, 592, 480. 66 

July 1, 1897, balance unexpended 3,896,469.17 

July 1, 1897, outstanding liabilities $103, 921. 35 

July 1, 1887, amount covered by uncompleted contracts 293, 616. 18 

897,537.53 

Jnly 1,1897, balance avaUable 3,498,931.64 
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Distributed as follows: 

Works above Cairo $^561.00 

Mississippi River Commission 5,000.00 

Surveys, gauges, and observations 25,065.78 

Levees OS, 786. 13 

Revetment and contraction works and permanent channel improve- 
ments 27,031.70 

Dredges and dredging 40,00a00 

Plant and miscellaneous 23,488.76 

Improving harbors and tributaries 334,665u27 

Unallotted .'. 2,948,333.00 

Total 3,498,931.64 

AfMunta that can he profitahly expended hy ihe Mxeeieeippi River C&mmieHon te the 
fiscal year ending June SO, 1899. 

For improving Mississippi River from the Head of the Passes to the 
month of the Ohio River (as provided by act of June 3, 1896, modi- 
fied by act of June 4, 1897) $1,983,833.00 

For improving harbor at — 

New Madrid, Mo 50,000.00 

Memphis, Tenn 86,000.00 

Helena, Ark 80,000.00 

Greenville, Miss 100,00a00 

Delta Point, La 150,000.00 

Natchez, Miss., and Vidalia, La 317,000.00 

New Orleans, La 300,000.00 

For improvement at head of Atchafalaya and mouth of Red River, 

Louisiana 80,000.00 

Consolidated statement of condition of appropriations and allotments, under MUsifsippi 
River Commission, on June SO, 1897, 

[Appropriation: For improving Miasiasippi Birer.] 





Secretary Mississippi River Commissioii. 




Mississippi 
River Com- 
mission. 


Surveys, 

gauges and 

obnerva- 

tions. 


dredging. 


Patrol of 
the Missis- 
sippi River. 


TotoO. 


Amonnt expended on previoas projocta. 

Amoant expended on present pmjeot 

lo Olid of lust ttic-Al vear^ . r ^ - r - - - 


$23fl, ua 74 

201,«67.14 

8.332.86 

30,235.30 
2, 472. 96 
10, 624. 60 


$855,247.87 
419.092.18 
58,638.14 

60.999.54 

6, 607. 58 

25, 9S6. 07 






$1, 098, 358. U 


$34,829.58 
214,661.60 

a262.428.89 
20.394.26 
136.089.25 




854,988.91 
281.687.60 

354.121.75 


Balance unexpended at end of last fis- 
cbX year 




Amount expended from beginning of 
present fiscal 3-oar to end of previous 
month 


$463.52 


Amount expended during the month . . . 
Balance unexpended at end of month. . 


29, 5«4. 75 


9,5:16.48 


182,186.40 


In Treasury United States 


5, 000. 00 
5,624.60 


IJ, 59U. 00 
12, 346. 07 


42 035. 10 
94, 054. 06 


9.536.48 


70 161 67 


In hand 


112,024.73 






Total 


10, 624. 60 


25,936.07 136,089.25 


8,536.48 


182,186.40 




Outstanding liftliilities at end of month . 

Amonnt ('over<*(l by existiuj^ contracts 

at end of mon tli. ............... ...... 


5, 624. 60 


9,986.07 


49,833.05 
46.256.20 


592.04 


65,985.76 
46 256 70 












Total 


5,624.60 
6,000.00 


0.936.07 1 96,089.25 


592.04 


\V* 241 96 






Balance available at end of month 


16,000.00 1 40,000.00 


8,944.44 


69, 944. 44 



a Doen not include $1,061.81 expended by officer in charge of Fourth district, pursuant to reaolution 
Missibsippi River Comiuission, November 17, 1805 (Prooeedings, p. 284). 
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ComsoUdaied 9tatememi of condition of appropriaiiona and allotmenU, etc. — Cod tinned. 



Anoimt expended on jnreTloiis prqiecte 

Amonnt nnexpended on prbaeut pn^Mt to end of laet fie- 

onlyenr 

Belsooe nnexpended M end of lest flBcel year. 



Ji| expended from beginning of present fiscal year to 



. preTioos month 
Asioont expended doring the month. 
Balnnee unexpended at end of month 

In Traasoxy United Statee 

In band • 



Tutal.. 



OaUtandIng Uabilitlea at end of month 

Amoant eorered by exiating contracts at end of month. . 

Total 

Balanoe available at end of month.. 



Above Cairo. 



Protection 
near Cairo, a 



ft $41, 400. 00 
8,600.00 



8.600.00 



Don Mn'nes 

KM]>i«l8 to 

Oliio Kiver. 



i>$687.632.53 



Total. 



$729,032.58 
8,600.00 



8,600.00 



8.600.00 



8,600.00 



8,600.00 



39.00 



39.00 I 



39.00 



8,561.00 



8,661.00 



•Indndea only work nnder act of Jalv 3. 1884. 

b Amount prerlooaly reported redoced $10.85 on account sales and reftindments prior to Jnly 1, 1806. 
• Dea Moines BapSda to Illinois lUver. $207.663.38 : Illinois River to 01)io River, $479.069. 15. Amount 
prsTionaly reported reduced $271.74 on account sales and refundments prior to July 1, 1896. 

PIBST AND SECOND DISTRICTS. 
[Appropriationa: ImproTing Mississippi River; improring harbor at Memphis, Tenn.] 





gauges, 

and obeer- 

▼ations. 


Lower St. 

Francis 
Levee dis- 
trict. 


White 
River 
Levee dis- 
trict. 


Upper 
Yazoo 
Levee dis- 
trict. 


Plum Point 
Reach. 


Amonnt expended on previona projects. 
Amount expended on present project 

to end of last fiscal year 

Balance unexpended at end of last As- 

eal year 












$89,084.91 
ft, 088. 20 

2.046.98 

115.77 

2,925.45 


$333,941.45 
11, 260. 55 

19,689.86 

1,066.03 

08,942.16 


$8'/2, 160. 10 
21,649.50 

a30,082.08 

515.22 

d 4, 489. 75 


$774,847.68 
25, 254. 10 

36,766.85 

5.39 

16.606.86 


$4,781,715.12 
115, 945. 5U 

586,926.31 


Amount expended Cran beginning of 
prBe«'nt fiscal year to end of preWoos 


Amonnt expended during tbe month. .. 
Balanoe unexpended at end of month. . . 


14.76 

4.4:: 










^ 






2,925.45 


8, 942. 16 


4.489.75 


16, 606. 86 


4.43 






Total 


2,925.45 


8,942.16 


4.489.76 


16, 606. 86 


4.4:{ 






Outstanding Uabilitiea at end of month . 
«^^fndo'«"«"tH r 




4,912.16 


1,000.00 




4.43 




















Total 




4,942.16 


1,000.00 




4.43 










Balanoe amilAble at end of month 


2,925.45 


4.000.00 


3,489.75 


16, 606. 80 









a Amonnt preriously reported reduced 75 cents on account refund in December. 1896. 

ft Amount previonslv reported reduced $3.88 on account refund in October, 1896; $12.76 on account 
refund in November, 1896; 80 cents on account refand in December, 1896. 

«$10,000 allotted by president Mississippi River Commission out of reserve from appropriation by 
Jeint rMolntion vpproved March 81. 1897. 

.... ^^ ^^__x wj__.__* — - ««. — ^ .__,__^ out of reaenre from appropriation by 



d$5,000 allotted Dy preeident Miasissivpl Rirer 
JdBtieMilatioo mffproroAMMnltti, mf. 
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Consolidated statement of condition of appropriations and aUoiments, etc, — ContinaedL 
riRST AND J5KC0ND DISTRICTS-Continned. 





Plant. 


Removal Xon- 
connah RiH-k. 


PreserratioD 
of workB. 


At New- 
Madrid. Mo. 


AraouDt expended ou previone projpol« . 

Aniouut expended on present project 

to end of laat fiscal year 










$603, 936. 55 
68,U86.84 

a39,778.50 
2.5H6.05 

34,418.88 


$847.28 
5,152.77 

6,152.03 


$22,972.20 
40,895.63 

531,873.04 


$46,000.00 


Balance unexpended at end of last fis- 
cal year 


Amount expended frem beginning of 
present fiscal year to end of previous 
mouth 


14, 827. 02 


Amount expended durin^r the month .. 
Balance unexpended at end of month. . 




.74 


22.59 


1,172.98 


In Treasury United States 


12, 875. 75 
21, b^i. 13 




13.36 
9.23 




In hand...*!. .......... .........t-...,T.. 


.74 


1,172.96 






Total 


34.418.88 


.74 


22.59 


1 17^ 98 






OnistandinKliabilities at end of month. 

▲mount covered by existing contracts 

at end of month 


4,000.00 
25,900.00 


.74 


6.59 












Total 


29.900.00 


.74 


6.59 








Balance avallabld at end of month 


4.518.88 




16.00 


1,172.98 











^^'^ phl8,Tenn. 


Expended 
aUotmenta. 


Total. 


Amount expend(«d on previous projects. 

Amount expended ou present project 

to end of last fiscal vear 


i 






1 

$75,010.00 $1,396,981.80 
1,490.00 8.066.91 

54.406.16 81,392.96 
1, 046. 67 305. 00 

10.037.17 1 41,358.95 


C$595, 979. 12 
d 63, OIL 70 


$9,593,470.28 
300. 891. 70 


ci^ year 


Amount expended from beginnine of 
present fiscal year to end of previous 
month 


• 352 941.74 


Amount expended during the month . . 
Balance unexpended at end of month. . 

In Treasury United States 




&,6M.89 
119 979 90 






* 






35, 000. 00 
6,358.95 




47, 889. 11 


In hand 


10, 037. 17 




72,090.85 






Total 


10, 037. 17 


41,358.95 




119,979.00 







Outstanding liabilities at end of month 




100.00 




10, 063. 83 


Amount covered by existing contracts 
at end of mouth 




25,900.00 










Total 




100.00 




85,953.93 






' 


Balance available at end of month 


10. 087. 17 


41.258.96 




84,020.04 







a Amount pre\iounly r«»ported reduced 75 cents on account refund in December. 1880; $7.50 on 
account refund of overpayment on voucher 1, Abstract B, April, 1807, accounts of Capt. Graliam D. 
Fitch; $10 on account reftand of overpayment on voucher 11, Abstract H, May, 1897, acooanta of Capt. 
Graham D. Fitch. 

5 Amount previously reported reduced $2.60 on acooimt refund of overpayment on voucher 2. 
Abstract C. March, 1897. 

e Less $217,000, dredges and dredging, transferred to Secretary in January and February, 189QL and 
erroneously included in all statements for fiscal year 1896-97, under head of " Expended allotments.** 

d$62,210.11 transferred to Secretary Julv 27, 1896; $801.69 transferred to plant July, 1890. 

« Amount previously reported reduced $38.44 on aooonat above refundments. 
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ConsoUdtUed statement of eondiHon of appropriation 8 and allotments, 0to.— Continued. 

THIRD DISTRICT. 
[Appropriations: ImproTlng Mississippi River; improving harbor at Yioksburg, Miss.] 





Surveys, 

and obser- 
vations. 


Upper Ten. 
sas Levee 
district. 


Lower Ya- 

soo Levee 

district. 


Lake 

Providence 

Reach. 


Lake 
Bolivar 
Front. 


Ashbrook 
Neck. 


Amonnt expended on 
prenouR projects ... 














Amount expanded on 
present project to 
end of last fiscal 
year 


906,199.28 
7,730.04 

9,080.60 

29.80 

4,613.64 


092,966,185.54 
149,972.26 

116.335.18 

6, 211. 11 

111.176.02 


91,373,307.39 
19,036.00 

84,528.51 

1,802.85 

78,303.64 


693,487,175.51 
48,147.79 

82,300.28 

865.65 

4.481.91 


«9I 45,260.97 
97.07 

97.07 


SilS 11^ 50 


Balance unexpended 
at end of last fiscal 
fear 


85,880.28 

18,804.95 
1. 075. 24 


Amoont expended 
from beginning of 
present fiaoal year 
to end of previona 
month 


Amonnt expended 
daring the month... 


Balance unexpended 
at end of month 




11,010.09 










In Treasury United 
Sutes 


4,000.00 
613.64 


94,750.00 
16,426.03 


70,000.00 1 4,000.00 
8.303.64 1 481.91 




10 000 00 


In hand 




1, 010. 09 






Total 


4,613.64 


111,176.02 


7K,303.64 4,481.91 




11 010 09 






OntsUnding liabili- 
ties at end of month . 


1,613.04 


11,000.00 
91,840.00 


4,000.00 2.481.91 




1,010.09 


Amount covered bj 
existing contracts 
ftlAtifl nf montli 


97,000.00 
















Total 


1.013.64 


102,340.00 


71.000.00 1 2.481.01 




1,01a 09 










Balance available at 
end of month 


9,000.00 


8,836.02'! 7,803.64 i 2,000.00 




10, 000. 00 










Stone. 


Plant 


Preserva- 
tion of 
works. 


At 

Greenville, 
Miss. 


Improving 
harbor at 
Ticksburg; 


Total. 


previoas projects . . . 














Amonnt expended on 
present project to 
9od of last fiscal 
Tear .............. 


9136,044.76 
23,956.24 

7,888.91 
1,664.63 
15. 031. 70 


9580,763.92 
6,022.79 

13,861.86 
21.00 




9584,245.64 
2,897.38 

19,870.09 


9676,796.21 
0,184.77 

3,125.72 

87.02 
2, 072. 03 


d 910, 339, 092. 81 


Balance unexpended 
at end of hMt fiscal 




299,032.62 


Amonnt expended 
from beginning of 
present fiscal year 
to end of previons 
month 


929,909.02 
«90.98 


822, 748. 18 


Amonnt expended 

during the month. .. 

Balanoe unexpended 


11, 268. 28 


47,026.69 


274,641.16 










In Treasury United 
States ........ ... 


15,000.00 
31.70 






40,000.00 
7,026.69 




237. 750. 00 


Iniiand 


25.44 




2.972.03 


36, 891. 16 








Total 


15,031.70 


25.44 




47,026.60 


2, 972. 03 


274,641.16 








Outstanding liabili- 
ties at end of month . 










972.03 


21, 077. 67 


Amonnt covered by 
existing contracts 
st end of month. . . . . 










158,340.00 
















Total 










972.03 
2,000.00 


179, 417. 67 


Bslance available at 
find of miynlh 


15, 031. 70 


26.44 




47. 026. 69 


95. 223. 49 






1 

















a Amonnt previously reported reduced 91T. 24 on account sales and refundraeots prior to July 1, 1896. 
& Amonnt previously reported retluced 223. 71 on acooout sales and refundments prior to July 1, 1896. 
e Amonnt prerionsly reported reduced .04 on account sales and refundments prior to July 1. 1896. 
tf Amonnt previously reported reduc4«d 234. 99 on account sales and refundments prior to July 1, 1896. 
#113.36 transferred to officer in charge first and second districts. 
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Con$olidated statement of oondition of appropriatione amd dllotmemtaj etc, — Continaed. 

FOURTH DISTRICT. 

[ AppropriatioDS : ImproTing Minsissippi River; improving harbor at Katches, MiM., aind Vidalla, 
La. ; improTing harbor at Vew (/rleans, L». ; improTing Atchafalaya and Red rirera. La.] 





Surveys, 

gauges, and 

obHerva- 

tions. 


Lower T'^iisas 
Levee district. 


Atohafa- 

lava Levee 

district. 


Lafonr«-.he 

Levee dis- 

tricL 


Baratari* 
Levee dis- 
trict. 


Amount expended on previoas proj- 
ect8 ............ 












Amount expended on present project 
to end of last fiacal year 


•74,899.26 
4,787.88 

1,811.71 

285.84 

8. 140. 33 


a$1.610.702.56 
48,846.88 

44,339.49 

9,809.96 

84.136.93 


$907,309.12 
82,150.64 

98, 233. 54 
12,042.00 


$356,617.66 
40,34L16 

42,483.40 


$196^ 329. 51 


Balance unexpended at end of last 
fiscal year 


45,428.86 


Amount expended from beginning of 
present nscal year to end of pre- 
vious month 


8S, 01& 19 


Amount expended during the mouth. 
Balance unexpended at end of month . 


38.70 


6, 345. 17 


17. 2im_ 06 






In Treasury United States 


1, QUO. 00 
2.140.33 


6,500.00 
27,636.98 




2, UOO. 00 S. 437. GO 


In hand 




4,845.17 


11.871.50 








Total 


8.140.33 


84.136 93 




6.845.17 


17.309.06 








Outstanding liabiliticsat end of month 
Amount covered by existing con- 
tracts at end of month 




250.00 
88,886.93 






80lOO 






5,860.04 


1,829.23 










Total 




84,136.93 




5,860.04 


1 909.23 


Balance available at end of month. . . 


...... 






8, 140. 33 




485.13 


15. 309. 83 









Fontchar- 

trmin Levee 

district. 


Lake Borgne 

Levee d&- 

triot. 


Dredges 
and dredg- 
ing. 


Plant 


Preserva- 
tion of 
works. 


Amount expended on previons proj- 
ects 












Amount expended on pr«»sent project 
to end of last fiscal year 


$729,475.81 
86,106.67 

61.847.50 
2,775.46 
2,985.71 


ft$182,200.69 
18.504.54 

8,757.24 








Balance unexpended at end of last 
fiscal year 




$10,000.00 




Amount expended from beginning 
of present fiscal year to enil of 
previoufl month 


$1,964.81 


$87,087 71 


Amount expended during the mon bh . 
Balance unexpended at end of month . 




22.835.93 


14,887.80 




10, 000. 00 


91. 07ft. 3C 








In Treasury United States 


500.00 
2,485.71 


8,500.00 
5.837.80 




10. 000. 00 




In hand 







24,076.36 




............ 





Total 


2,985.71 


14,387.80 




10.000.00 


24.076.36 






Outstanding liabilities at end of 
month 


810.00 
2.675.71 


76.00 
8,489.76 






4,200.00 


Amount covered by existing con- 
tracts at end of month 














Total 


2,985.71 


8,564.76 


" 


4.200.00 




1* 


BaUnoe available at end of month . . 




10,772.54 




lO.OUO.OOi 19.876.36 










Improving har- 

Katchel Miss., 

and 

Yidalia, La. 


Improving 

harbor at Mew 

Orleans, La. 


Imoroving 

Atcnafalaja 

and Red rivers, 


TotaL 


ects 










A mount expended on present project 
to end of last fiscal year 


$97,879.83 
70,372.21 


flri7,705.81 
10. 684. 55 


d$881.008.78 
55,700.62 


«$5,754.128.53 
/416.464.91 


Balance unexpended at end of last 
fiscal year 



a Amount previously reported reduced $0. 20 on account sales and refundmenU prior to July 1, 1896. 
& Amount previously rep4>rted reduced 1. 50 on account sales and refundments prior to July 1. 1896. 
c Amount previously reported reduced 0. 04 on account sales and refundments prior to July 1. 1896. 
d Amount previously reported reduced _8. 20 on account sales and refundments prior to July 1, 1896w 
« Amount nre\i'>u8ly reported reduced 9.94 on aceount sales and refundments prior to July 1, 1896. 
/ Does not include$30,000 transferred from Homoohitto Levee district to Lower Yasoo Levee district 
October. 1886. 
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CouMoUdaUd atatement of oanditian of appropriation$ and allotmmU, ^to.— Contiiiaed. 
FOURTH DISTBICT-Continiied. 





Improvine har- 

Katchez,Mia«.. 

YidiaJa^La. 


Improving 

harbor at New 

Orleans. La. 


Improving 

Atcljuralaya 

and Ked rivers, 

Louisiana. 


TotaL 


Amount expended from beginning 
of present fliica] year to end of 


$23,561.40 

1.281.64 

109, 529. 17 


162,551.68 

22ft. 62 

57, 907. 80 


$12,410.47 

328.83 

82.96L32 


$466^517.09 


AmonnteiEpended dnrin^ the nioDth 
Balance unexpended at end of month . 


49.683.08 
362,728.65 


In Treannry United States 


109.000.00 
520.17 


50,000.00 
7,907.30 


80.500.00 
2, 461. 32 


273, 437. 60 


In hand 


89. 291. 15 






Total 


109, 529. 17 


57.907.30 


82,961.32 


362. 728. 65 






OntalandJng liabilities at end of 
month 


1,100.00 
15.378.31 


850.00 


400.00 


6,765.00 


Amount covered by AxiHting con- 
tracte at end of month............. 


63. 119. 96 










Total 


16, 478. 81 


stsii.no 


400.00 


69.884.98 








Balanoe available at end of month. . . 


93.050.86 


57,567.30 


82,561.32 


292,843.07 



Conwlidated gtatememt of all appropriationt expended under the Mieeieeippi River 
Commission to June SO, 1897, 

Act of Jane 28. 1879 $175,000.06 

Act of June 16. 1880 150,000.00 

Act of March 8, 1881 1,000,000.00 

Act of March 3, 1881 150,000.00 

Actof Aagnat2.18«« 4,123,000.00 

Act of Augnat 7. 1882 150.000.00 

Act of March 3. 1883 150.000.00 

Act of January 19, 1884 1,000.000.00 

Act of July 5, 1884 75,O0u.00 

Act of Jnly 6. 1884, leas $5,000 transferred to snag-boat service 2. 06ft, 000. 00 

Act of July 7. 1884 75.000.00 

Act of August 5, 1886. less $5,942.60 for expennes ofRce Chief of Engineers 1, 004. U57. 40 

▲ct of August 5. 1886. less $47.30 for expenses office Chief of BofEineers 20. 952. 70 

Act of August 11, 1888, less $4,859 for expenies office Chief of Eugiueers 2, 84U. 14 1. 00 

Act of Auguat 11.1888 75.000.00 

Act of October 2. 1888 36,<K)0.00 

Act of October 19. 1888, deficiency, less $4,214.39 reverted to the Trea-su ry 2(>, 7K5. 61 

Act of September 19, 1890 3,200.000.00 

Actof September 30. 1890. deficiency .^(>25.00 

Act of March 8, 1801, deficiency 1.950.00 

Actof March 3. 1891 1,000.000.00 

Act of July 13. 1802 2,470,000.00 

Act of July 28. 1802. deficiency 44 80 

Act of March 8. 1893 2,665,000.00 

Actof August 17. 1804 485,000.00 

Act of August 18. 1894 2, 605,000. 00 

Actof March 2. 1896 2,605.000.00 

Actof June 3, 1896 909.000.00 

Joint reflolutioD approved March 31. 1897 (Public, No. 6) 250.000.00 

Act of June 4, 1897 2.933,383.00 

Total apeclfic appropriations 33,357.889.51 

Bslances from former appropriations applied to works below Cairo under act 

of August 2, 1882, less $1^.42, reverted to Treasury $272,504.96 

Same for worka above Cairo, under act of Jnly 5^ 1884 22,032.53 

Total balances 295.137.49 

Totel 83,663,027.00 
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ComolidcUed Btatement of all appropriations etpended under the Miseieeippi Bimr 
Commission to June SO, 1897 — Continaed. 

expi:nded. 



Location and objoct. 



To Jane 90, 
1896. 



Darinc year 

ending Jane 30, 

1887. 



TotaL 



liiasisaippi Blver Commission 

Sorreys, gauges, and observat ions 

Levees 

Kevetment and contraction works and permanent 

channel improvements 

Dredges and dredging 

Plant and miscellaneous 

Improving harl>or8 and tributaries 

Works above Cairo 



$439,777.88 
1.503,523.01 
10,302,077.51 

8,099,129.44 

422, 326. 70 

1,184,700.47 

4, bKi, 5tK). 63 

729, 032. 53 



132,708.26 

74. 573. 77 

757, 168. 51 

162,646.41 

284,782.46 

55,680.42 

224,920.83 



Total expended 

Balance unexi>«nded June 30, 1897. 
Unallotted June 30, 1897 



28, 164, 077. 17 



1,592,480.66 



Total appropriated. 



$472,488. 

1,578.066. 

11,059,246. 

9.161,775. 

707. 109. 
1,240.380. 
4,aU8.4;jO. 

729*0% 



29,756.Ji57. 

918.136. 

2.948.333. 



33,653,027. 



.1 
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A paper by Lient. Col. A. Stickney, Corps of Engineers, U. S. A., member Missiasfp 
River Commission, on plan of bank protection for the Mississippi River. 

Appendix 2. 

Letter of H. N. Pharr, chief en^neer St. Francis Levee Board, giving his views 
to the lessons of the flood of 1897. 

Appendix S, 

Letter of T. G. Dabney, chief engineer Yazoo-Mississippi Delta Levee districtj gi 
ing his views as to the lessons of the flood of 1897. 

Appendix 4, 

Letter of William Starling, chief engineer Mississippi Levee district, giving 1 
views as to the lessons of the flood of 1897. 

Appendix 5. 

Letter of Henry B. RIchardHon, chief State engineer, Louisiana, giving bis views 
to the lessons of the flood of 1897. 

Appendix 6, 

Letter of C. H. Pnrvis, engineer Cotton Belt Levee district, giving his views as to t 



lessons of the flood of 1897. 



If 



Appendix 7. 



Report of Capt. H. E. Waterman, Corps of Engineers, U. 8. A., secretary Mississip 
River Coin mission. 
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C. Keport of Capt. H. E. Waterman, Corps of Engineers, U. S. A., upon dredgii 

operations on the Mississippi River between Cairo and Memphis during low-wat 
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Appendix 8, 

Report of Capt. G. D. Fitch, Corps of Engineers, U. 8. A., upon operations in Fii 
and Second districts. 
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B. Report of Assistant Engineer William Gerig on work of improving harbor at 

Memphis, and constraction work at Helena. 

C. Report of Assistant Engineer Charles Levassenr on operations at Nonoonnah Rock. 

Appendix 9. 

Report of Lient. H. C. Newcomer, Corps of Engineers, IT. S. A., npon operations in 
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A. Report of Assistant Engineer A. Hider on revelmeut work aud plant. 

B. Report of Assistant Engineer U. St. L. Coppee on levees in Arkansas above 

Greenville. 

C. Report of Assistant Engineer E. C. ToUinger on levees in Arkansas and Missis- 

sippi below Greenville. 

D. Report of Assistant Engineer J. D. Van Meter on levees in Miifsissippi above 

Greenville. 

E. Report of Inspector L. Y. Kerr on levees in Mississippi below Greenville. 

F. Tables of operations for high-water protection of levoes, revetment work, labor 
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Report of Capt. G. McC. Derby, Corps of Engineers, IT. 8. A., npon operations in 
Fonrth district. 

A. Valne of plant. 

B. Commercial statistics. 

C. List of civilian engineers. 

D. Report of Assistant Engineer H. 8. Doaglas on Natchez and Vidalia harbors. 
K. Report of Assistant Engineer H. 8. Douglas on New Orleans Harbor. 

F. Report of Assistant Engineer H. 8. Douglas on repairs to plant. 

0. Report of Assistant Engineer A F. WooTley on Atcbafala.va and Red rivers. 
H. Report of Assistant Engineer A. F. Woolley on dredging lords Crossing. 

1. Report of Assistant Engineer W. J. Htirdee on levees above New Orleans. 
J. Rejiort of Surveyor H. B. Watson on levees below New Orleans. 

K. Abstract of proposals. 
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District map of Lower Mississippi River (1 sheet). 

Maps and diagrams accompanying report of Lieut. Col. A. Stickney, Corps of 
Engineers, npon plan of bank protection (35 sheets). 

Hydrographs accompanying letter of H. N. Pharr, chief engineer St. Francis Levee 
Board, on lessons of the flood of 1897 (10 sheets). 

Plates accompanying annual report of Capt. H. E. Waterman, Corps of Engineers, 
secretary Mississippi River Commission: Maps and hydrograph pertain in^; to 
report on dredging operations on tiie Mississippi River between Cairo and Mem- 
phis during the low- water season of 1^^ (10 sheets). 

Hydrographs of the Mississippi River, Cairo to Fort Jackson; January to June, 1897 
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Plates accompanying annual report of Capt. G. D. Fitch, Corps of Engineers, in 
charge of First and Second districts : 

Profiles of levees in Lower St. Francis, White River, and Upper Yazoo districts 
(3 sheets). 

))ape of New Madrid and Helena fronts and vicinity of Memphis (3 sheets). 

Map of Plnm Point Reach (1 sheet). 

Mups of Nonconnah Rock (2 sheets). 

Map of First and Second districts, showing levees and overflowed area of 1897 ( 1 
sheet). 

Plates acoompanyln^ annual report of Lieut. H. C. Newcomer, Corps of Engineers, 
in charge of Third district : 

Map of overflowed area in Third district (1 sheet). 

Map of levee lines and crevasses of 1897 (1 sheet). 

Profiles of high-water slopes in Upper Tensas and Lower Yazoo Levee districts (2 
sheete). 



3536 REPORT OP THE CHIEF OP ENGINEERS, U. B. ABMT. 

Maps accompany iDg annual report of Capt. Geo. MoC. Derby, Corps of EngineevB, in 

charge of Foarth district: • 

Map of Natchez and Vidalia harbors showing Cowpen Neck (1 sheet). 
Map of New Orleans Harbor (1 sheet). 
Map of Fords Crossin^r showing dredged channel (1 sheet). 
Map of levees in Fourth district (3 Hheets). 
Map of overflowed area in Fourth district 1897 (1 sheet). 



Apfkkdix 1. 

papsr by lieut. col. amos stickney, corps of rnonneilrsy oh plan of bahi 
protection fok the mississippi river, read before the mississippi rivbe 
commission novembbk 5, 1896. 

St. Louis, Mo., Kavemiber 4, 1896, 
Gentlemen : Since the formation of the snbconmittee, April, 1896, appointed to 
take into consideration the question of the possibility of devising a less csostiy form 
of bank protection than that now used on the Mississippi River, and for other par- 
poses, 1 have giveu much personal study to the question of bank protection, which 
it seems to me is such a vital question in the accomplisbment of the great work con- 
fided to the charge of the Commission, the permanent improvement of the Mississippi 
River. The result of my studies I desire to submit for your oonsideration. 

For mauy years I have been convinced of the impracticability of protecting the 
banks of the Mississippi River for hundreds of miles by what is known as coDtina- 
ous revetment, and especially with the kind of revetment that has been placed on 
the banks of the Lower Mississippi River. The objections to this continuous revet- 
ment are, in my opinion, numerous and weij^hty, some of which are as follows: 

1. The very great extent of the work, which requires the covering of almost every 
foot of caving bank for hundreds of miles. 

2. The very great first cost of the work and the cost of maintenance. 

3. The difficulty of watching and keeping in repair the long line of work hidden 
under the water. ^ 

4. The scant snpp1yl>f some of the material used (brush), which cannot be had in 
quantity sufficient for the work. 

5. The probability that much of the revetment will be destroyed in a compara- 
tively short time; that while it may remain serviceable for a greater or less period, 
it is subject to destruction at almost any time, and its failure may not be made 
manifest, or may escape observation, until its destruction has progressed to such an 
extent as to make repair equal to a duplication of the original work. 

Holding these views, some years ago, while in charge of the fourth district of the 
Mississippi River, I studied the question, with the view of devising some better form 
of bank protection: and in 1884, with the approval of the Commission, built some 
structures in one of the bends of New Orleans Harbor, which were called submerged 
sloping spnrs. This was a step in the direction of the conception of abandoning 
continuous revetment and holding only detached points of the bank. But in tiiia 
experimental work the full idea was not developed, as the spurs were placed with 
the intention of preventing the cutting of any part of the bank by throwing the 
current outward at each spur and placing the succoediuff spur at a point below, 
where the cutting current might be expected to return to the Dank. 

This placing of the successive spurs did not fully carry out the oonception of 
holding detached points at considerable distances apart, leaving the bank between 
the points to be attacked by the current until it had receded to a position where its 
distance from the general flow of the river would be such that the velocity of flow 
along the retired bank, between the spurs, woald be reduced below that neoessary 
to erode the material of which the bank was formed. 

In the project submitted to the Commission for the Improyement of Natchez and 
Vidalia harbors in 1884, I proposed spurs in the bends 1,000 feet apart, while those 
in New Orleans Harbor were n-om 500 to 700 feet. 

Even this was not the full development of the idea, which was to make the inter- 
vals between spurs ft-om 3,000 to 4,000 feet, or about the width of the river between 
banks; but it was thought best to approach the new system bv degrees. 

The more recent study of the matter has led me to the behef that the intervals 
between fixed points of bank should be even greater yet— that is, from 7,000 to 8,000 
feet— which would permit of the construction of much more substantial structures 
and yet reduce the cost per mile of bank. 
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THSORY OF THS FLAK. 

Lei OS sapfKMe that the bankB of the river are firmly held ahoTe and down to a 
certain bend which it is deaired to protect. According to the plan which I propose 
it would only be neceseary to place strnctnreH for holding points in the bend at such 
distances from each other that the larger part of the flow of the river could not pass 
in and oat between them. After passing a fixed point of bank under any given 
relooity the river ooold not turn sharply into the bank except by eddy action, but 
the downstream flow would turn on a curve and attack the bank below the iixetl 
point, slightly at first, more vigoronsly an it got farther below the point. Now, 
with another fixed point below the first, the water must come out from the bend 
which it might make between the points. The question then arises, how far apart 
would the fixed points be placed so that they would fix a reasonable limit to the 
cutting back of the bank between them and not change the general direction of 
the river's flow. The farther apart the pointe could be placed, the less in number 
would be the strnotures and the less the cost. 

An examination of the maps of the survey of the Mississippi River between Cairo 
and New Orleans reveals the fact that above the mouth of Red River there was, at 
the time of the survey, no bend in the river where the higjh-water concave bank bad 
for any considerable distance a curve of much less radius than about 6,000 feet, 
except where chutes or divisions of the channel alfeoted the flow, and a few cases 
where there were large escapes of water over the banks, which lowered the surface 
in the bends, or inflow of streams that disturbed the surface slope. Matthews 
Bend was an example of increased curvature due to lowering of bond surface, and an 
examination of more recent surveys shows that after the conHtruction of a levee 
around the bend the curvature of the bend decreased and the opposite point was 
cat off. 

There are 92 bends of considerable length where this limiting curve of about 
5^000 feet radius was reached and but 14 where that curvature was exceeded; in all 
of the 14 cases there were local causes for excess of curvature. Lists are appended 
showing the location of the bends. A little consideration of the forces acting upon 
the water flowing in a curved channel of a sediment-bearing stream the banks of 
which are shaped by the cutting of the current shows that there must be, in all 
c ane s , a limit to the degree of bank curvature, beyond which the water will not flow 
along the concave bank with sufficient velocity to scour, and if the degree of curva- 
ture is considerably increased beyond this limit there will be but little flow along 
the concave bank, and there will be a deposit formed in ftont of the bank in such 
shape as to make a new bank having a sufficient radius of curvature to x>ermit the 
water to flow along it. 

It is a well-known fact that the surface of the water on the concave side of a bend 
in a flowing river is higher than on the convex side, due to the damming-up effect 
of the carved bank, and the greater the velocity of flow, or the sharper the curva- 
ture, the greater will be the difl'erence of surface level of the two sides. This differ- 
ence of level produces a tendency for the water to flow from the concave bank 
toward the convex bank. The liidng force stored up in the moving mass of water 
as it flows downstream produces a tendency Ibr the water to move straight ahead 
on tangential lines, which causes it to impinge against the curved bank. The sur- 
face slope of the river downstream produces a tendency for the water to move 
along chords of the curve of the bank, they being the shortest paths, aud therefore 
steepest slopes. Here, then, we have what might be considered three forces acting 
upon the water in different directions, all due of course to gravity. The relative 
intensities of these forces, together with the reaction of the bank, determines the 
direction of flow, and the intensities of the forces depend upon the velocity of the 
stream, the curvature of bank, the width of the stream, and the downstream nlope. 
If the tangential force, as it may be termed, which causes the water to impinge 
against the concave bank, is sufficiently diverted from its course by the resultant 
force developed by the cross-river slope and the downstream slope, the attack on the 
bank becomes too feeble to cause scour, because the water is drawn away from it; 
and this happens when the bank is curved to a certain degree of curvature. The 
harder the material of the bank, the less need be the diversion of the tangential 
force to prevent scour. 

Within certain limits of curvature, it is evident that the effect of the tangential 
foroe upon the bank increases as the curvature of the bank increases, because the 
attack becomes more direct, the water rubs harder, and the diverting forces pro- 
duced by the downstream and cross-stream slopes are not considerable enough to 
produce much effect in drawing the water away from the bank ; but as the curva- 
ture continoes to increase the diverting forces increase more rapidly, and finally 
have so much effect upon the tangential foroe that the attack on. the bank ceases 
altogether. 

EWO 97 ^222 
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The limiting degree of oarvature, when scoaring ceaeeB, will vary wiHi tlie mate- 
rial of which the bank is composed, the velocity of the onrrent, the width of the 
stream, and the downstream slope. The harder the material of the bank the greater 
will be its resistance to scoar. The greater the velocity of the cnrrent the greater 
will be the tangential force of the water impinging against the bank, causing soonr. 
The greater the downstream slope the greater will be the t«ndenoy of the water 
to flow on chords, thus deflecting the tangential force and lessening its effect on the 
bank. The greater the width of the stream the greater will be the divergence of 
the chord flow from tangents, thus making it more effective in deflecting the tangen- 
tial force. 

To summarize, I would say that in the comparison of two streams having suffi- 
cient velocity to move the material of the banks, that which had the greatest 
velocity, other things being e<]|ual, would have the sharpest bend^ : that having the 
softest banks, other things being equal, would have the sharpest bends: that hav- 
ing the least downstream slope, other things being equal, would have toe sharpest 
bends; that having the least width, other things being equal, would have the 
sharpest bends. 

From the above it would appear that the concave bank of a stream flowing in a 
curved channel becomes less stable as the curvature increases, until the carvaturs 
reaches a c«)rtain degree, and any inorease of curvature beyond that makes the bank 
more stable. 

The flowing of the water away firom a sharply curved bank, or the chord flow, is 
well illustrated in plate 1, which {^ves the results of current observations recently 
made at one of the dikes on the Missouri River. 

As heretofore stated , the maximum degree of curvature of concave banks in bends 
above the mouth of Red River, which are unaffected by division of channel or 
other causes of disturbance of slopes, has apparently a radius of about 5,000 feet. 
Below the month of Red River, where the width of river gradually becomes less, 
and tho downstream surface slope much flatter, the maximum degree of curvature 
becomes greater, as for instance, in the bend opposite College Point, the radius is 
only about 8,300 feet, and opposite Algiers Point, in New Orleans Harbor, about 
3,300 feet. 

The fact that the river does not assume sharper bends is pretty strong proof that 
the forces under which the water is flowing act in such a way that sharper bends 
can not be cut out of the banks, except where other forces not usually acting are 
brought into play. 

In confirmation of the assumption that 6,000 feet is about the least radius of curva- 
ture that bends above the mouth of the Red River will assume, where the flow is not 
affected by unusual forces, I would call attention to the bend opposite Craighead 
Point. Here the foot of the bend is firmly held by the Chickasaw Bluffs. The river 
passing from above Craighead Point is free to cut into the soft bank opposite the 
pnoint to any degree of curvature that natural lawb will permit. The banit is prac- 
tically stable, with a curvature of about 6,000 feet radius, and there are evidences 
that as Craighead Point has worn awav the opposite bend has followed it down- 
stream with about the same curvature of bank. The sha]>e of the bank at the Vicks- 
burg cut-off is anothe'* example. 

Another confirmation, as it appears to me, may be found in the contours and eddy 
line opposite Hopefield Point, shown in the survey of April, 1891, when the river was 
at a high st^ge. At that time the main river passing Hopefield Bend was flowiug 
dirt'< tly toward the Tennessee shore, but the entire body of water bent aroand to 
the right before reaching halfway to the left bank, its outer curve, as shown by the 
contours, having a radius of about 6,000 feet. Tne eddy line also has a radios of 
about 5,000 feet, though making a considerable angle ^ith the contours, due, I pre- 
sume, to the Wolf River current coming over the bar and acting on the surface of 
the main stream. (See plate 2. ) 

The more recent surveys of 1895 and 1896 (see plates 3 and 4), show that a bank 
line has formed from the middle of the ri ver of 1891, opposite Hopefield Point, toward 
the Tennessee shore, with a curvature of nearly 6,000 feet radius, the radius being s 
tritie less and probably affected by Wolf River. 

From the preceding I believe it safe to assume that if two points of a ooncave 
bank in a bend be made fixed points, the bank above the upper point being in s 
stable condition, the bank between the points will not recede by scour so far as to 
form a concave bend of much less radius than about 6,000 feet, except in the imme- 
diate vicinity of the lower point, where a great loeal increase of velocity and low- 
ering of the bend surface might be expected, due to the passing of the oontraotioD 
point, and a sharper curvature might be anticipated. 

As to the application of the foregoing, let us assume a bend in a rlTor 4,000 feet 
wide, the concave bank cutting unaer the action of the current. (See plate 7.) 

By fixing the points A, B, C, the bank line between them might be expected to 
recede, but not bej^ond the curves nhown, and from the evidence of the survey shown 
in plates 6 and 6, it is not believed that the thalweg would be much changed from 
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its original position parallel to the original bank. Ife is assnmed in laying down the 
carvee that the cnrvatare immediately above a point may have a radine as small 
as 1,000 feet, that the remainder of tlie concave carve will have a radius of aboat 
5,000 feet, and that the convex part, just below a point, will have a radius varying 
with the general curvature of the bend, for it will be determined by the effect of the 
mid -river iiow pressing the shore flow around the fixed point. The curve of 1,000 
feet radins is taken from the shape of the bank in the Greenville Bend just above the 
upper spar in 1890, after the flood (see plate 8), but suoh excess in curvature, I believe, 
would not be found if the structure for fixing the point was of proper form. 

The convex part of the curve is somewhat conjectural, and would have to be 
determined experimentally, but it is to be remarked that its radius might be con- 
siderably Taried without making much change in the general shape of the bank 
below. 

In fixing the distances between the points A, B, C, a maximum recession of bank of 
about 500 feet is allowed. Where that much recession is inadmissible, the fixed points 
mast be nearer together. 

To illastrate the matter upon an actual bend of the river, I have assumed certain 
fixed points on the bank of June, 1889, in the Greenville Bend, with what I believe 
might have been approximately the resulting bank line, if such points had been held. 
This line can be compared with the bank lines that were actually formed by the 
fioods between 1889 and 1895. (See plate 8.) 

8TRCCTX7B1C8 FOB HOLDINQ PODTTS OF THS BANK. 

If it may be admitted that the holding of properly selected, detached points of 
the bank would result, finally, in the stability of bank line^ the question arises, 
How can points be heldf What kind of structures can be built that can be reason- 
ably expected to accomplish the desired purpose, and be permanent f In solving 
this problem it is first necessary to consider what are the causes tending to the 
destruction of any structure placed upon the banks of the river. These may be 
briefly stated to be, deterioration or decay of material of which the structure is built; 
direct scour of river bed in front of the structure, tending to undermine it ; scour 
by eddy action produced by the structure itself; sliding of the bank on which the 
structure is placed; separation of the structure from the bank, by the river cutting 
behind it. 

With adequate provision against these causes of destruction there would seem to 
be no reason why permanent structures might not be built. 

In studying the question of a proper form of construction for a detached work for 
holdini? a point of bank line, I have made some investigations with regard to the 
falling of earthy material, under the supposition of scour at the toe of a slope, with 
the slope itself protected from scour. A mathematical determination was fir^t made, . 
the results of wnich are presented in the form of tables and diagrams. (See plate 9.) 
These mathematical determinations have been sufficiently verified by experiments 
to show that they are correct for material having an invariable slope. Of course 
where the slope varies, as it does in material not perfectly homogeneous, the reces- 
sion of crest and advance of toe of the slope, chan{;e correspond insl^. 

It will be observed from the tables that a slope formed by the falling of material 
on its natural slope, after the removal of the material in front of successive vertical 
cuts at the toe, lies mostly in advance of a vertical plane passed through the initial 
line of cutting, the recession of the crest being very small. 

After determining the position of various slopes, under various conditions of cut- 
ting at the toe, experiments were made on a small scale to determine how the advanc- 
ing slope, formed by cutting at the toe, could be protected. Plate 10 shows the 
r^ults of some of the experiments with stone broken in small fragments on a slope 
of sand. From these experiments it was found that the stone having a natural 
slope a little flatter than 1 on 1 would travel along the surface of a sand slope of 1 
on 1.6, keeping the surface well covered, as long as stone was supplied at the head 
of the slope. 

Surveys have been made at various 'dikes on the Missouri River. At one of the 
pile dikes a small submerged stone dike was placed in continuation of the pile 
structure, and repeated surveys made to observe the cutting action of the current. 
In examination was also made of a stone dike placed in the Missouri River opposite 
the city of St. Charles in 1884. These surveys are shown in plates 1, 5, 6, and 11 to 
Bij^clnsive. 

They had for their object the elucidation of a number of points presented in the 
problem under study, such as the angle between the general direction of flow of a 
stream and its shore line approach to a fixed point on a soft bank; the recession of 
the bank between fixed points; the direction or flow around a fixed point; the outer 
line of the eddy below the end of a dike; the manner in which a loose stone dike 
may be affected by the scouring of the bottom on which it rests. 

fhe revetment and loose stone dike built by the Wabash Railroad Companv to pro- 
tect the bank above the bridge over the Missouri River at St. Charles (see plate 34), 
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was constraoted in 1884 and woald therefore seem to be fairly permanent. Bnt lii 
exact information coald be obtained as to the manner in which it was bnilt. 

The indications are that the scouring of the bottom in front of the dike of lo 
stone has reached its limit, and that limit is considerably above solid rock botU 
and the stone slopes remain practically as bailt, not having been added to since 1{ 

The following conclusions were arrived at from the information obtained 
experiments on a small scale and the surveys on the Missouri River: 

1. That if a sufficient thickness of stone is placed on the slope of the bank o 
river whose banks and bed are subject to scour, the subaqueous slope snbaeqnen 
formed by scour will be formed almost entirely in advance of the toe of the origi 
slope, ana the surface of it will be covered by the stone falling upon it. 

2. That having reached the limit of maximum scour of the maximum flood, 
slope will become stable even on a soft bottom, probably due partly to the filling 
of the scoured bed after the flood velocities have moderated, and partly to 
enlarged cross-section. 

3. That water flowing with a considerable current will pass around a fixed en 
of 300 feet radius without producing any violent eddies. 

4. That an angle of 30 degrees may be assumed, without serious error, as the c 
vergence of the shore line to the general direction of fldw of the river immedia< 
above a fixed point on a soft bank. 

With these conclusions to guide me I have devised a stiniotnre which I beli 
would permanently fix a point of bank of the Mississippi River. And with a si 
cient number of such structures, properly placed, it is believed that the banke 
the river might be made stable at a comparatively moderate cost. 

The plan of structure that I would propose is shown in plate 35, and also in 
model presented herewith. 

This bank head, as I would call it, has a conical front, the least radius on t 
horizontal plane being 300 feet, the deep water curves having nearly double t 
radius, and is built of piles, brush, stone, and earth, all wood for the perinan 
structure being under water. ' Ttie material thus placed might be considered in 
stnictible. The direct scour along the front would be provided for and kept fi 
undermining the structure by th« large mass of loose stone which would fall on 
slope of earth produced by the scour, following it down, and keeping the line 
scour moving further out into the river as the bed deepened. This action is sho 
in plates 10 A to 10 K. 

The formation of destructive eddies would, it is believed, be entirely prevented 
the form of the bank head, which would permit the water to flow easily around 
The sliding of the bank would be prevented by the flatness of the upper slope a 
by the retaining wall of brush and stone. 

The separation of the bank head i'rom the bank in rear it is believed coald i 
occur, as the easy flow of water around the extended front would prevent much o 
head forming above the structure and thus prevent any tendency for the water 
cut across the top of the bank; but if there should be such tendency developed 1 
top of the bank could be protected. 

The bench between the upper and lower slopes is placed at about 10 feet abo 
low water so that by an inspection of the riprap front at ordinary low-water staj 
any need of additional stone could be easily ascertained and the stone prope 
placed. 

The cost of one of these stmctures will, of course, vary with the locality in wh 
it is placed and the depth of water. The following estimate is based on the assnn 
tions that the low-water surface is 40 feet below the top of the bank; that the Ic 
water depth along the outer face of structure is 60 feet deep, and that suffici< 
stone is provided to cover a subaqueous slope of 1 on 2 with 2.42 feet thickness 
stone, allowing for a scour of 100 feet in depth along the front. This, it is believ* 
would allow ^r a structure of considerably greater magnitude and cost than m 
localities would require. 

Estimate of cost of one hank head. 

27,934 cubic yards stone in outer covering, at $1.50 per cubic yard $41, 901. 

8,300 cords brush in outer wall, at $1.25 per cord 10, 375. 

158,^)00 square feet mat, at 2 cents 3,160. 

7,518 feet piles, at 10 conts 751. 

29,000 square feet wattling, at i cent 145. 

Total 56,332. 

7,731 cubic yards stone to cover bench and upper slope, at $1.50 (to be 
placed at a later date) 11,596. 

Total 67,929. 

2U per cent deducted for average structure 13, 58^. 

Balance 54.343. 
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In the aboT« estimate the cost of stone is taken at $1.50 per cnbio yard. It is 
^•elieTed that if stone was deliTered in lar^e tows at one point, and cast from the 
bareges as it would be in building a bank head, it could be procured for little more 
than $1 per cubic yard. 

Assuming, however, the abore cost of one bank head, and supposing a number of 
tbem to be placed at an average of 7,500 feet apart, the cost of protection would be 
about $7.25 per linear foot of bank. 

Very respectfnUy, your obedient servant, 

Amos Sticknet, 
lAeuienani-Colonel of EnginetrSf U. S. A,, 

Chairman SubeammittM. 
To the SuBCoaofiTTKB of Coi^mitteb ox Construction, 

Mi99i$8ijpfi Biter CommUHon. 



^*/ of beitds on the Mi99i»$ippi Rirer harintf a radius of curvature of ahoui SfiOO foet^ 
located om survey charity using latitude and longitude lines for coordinates. 
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LUt of hends in the MUsissippi River, above mouth of Bed River, having a radius of t 
ture of les» than 5,000 feet; located on aurvejf charts using latitude and longitude U9e$ 
for coordinates. 



Chart 
No. 



Locality. 
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List of dramngs accompanying Lieutenant- Colonel Stickney's paper on bank protection, 

Plate 1. Dike 7. Gasconade DlviHion, Missouri River. Paths of floats; ehowing 
tendency of flowing water to follow chords of sharp bends. 

2-4. Bend opposite Hopefleld Point, Ark., Mississippi River. SbowinK the 
formation of bank on Tennessee side of river by deposit outside of the 
cnrve of 5,000 feet radius, after the bank in Hopefield Bend was fixed 
by revetment. (From surveys of 1891, 1895, and 1896.) 

6. Chamois Bend, Missouri River. Paths of floats. Showing position of thal- 
weg chording the curve of retired part of bank, and slaokened velocity 
of flow immediately along the retired bank. 

6. Chamois Bend, Missouri River. Hydro^aphic chart. 

7.- Diagrams showing probable limits of recession of bank lines in bends of 
15,000 and 8,000 feet radii, with detached points of bank firmly held by 
structures so built as to prevent eddies. 

8. Bachelors Bend, Mississippi River. Same as plate 7 applied to an actual 

bend of the river. 

9. Tables and diagrams showing the theoretical advance of toe and receesion 

of crest, due to successive vertical cuts at toe of slopes of loose material 
having various natural slopes, the first cut being msKie from a horizontal 
plane. 

10 A-10 K. Record of experiments, on a small scale, made on slopes of dry 
sand and crushed granite, showing changes in position of crest and foot, 
the action of stone in bulk in falling on sand slopes and the 8lippln<c 
of protecting mats, under the continued cutting and removal of sand at 
foot of slope or foot of protected area. Experimental Box. — ^Width, 24 
inches ; height, 16 inches ; length, 36 inches. Sand sifted to pass through 
mesh of SO parts to the inch. Crushed granite, fine particles removed 
and remainder passed throu|rh mesh of 8 parts to the inch. 

10 A. Successive cuts of one-half inch on sand Bloi>e. 

10 B. Successive cuts of one inch on sand slope. 

10 C. Successive outs of two-tenths inch on sand slope, at foot of protecting mat. 

10 D. Successive cuts of one-half inch at foot of rock slope supported on bank 
of sand. 

10 £. Successive cuts of one inch at foot of rock slope supported on bank of sand. 

10 F. Successive cuts of one-tenth inch at foot of rock slope supported on bank 
of sand. 

10 G. Variable cuts of one-half inch and 2 inches at foot of rock slope supported 
on bank of sand. 

10 H. Variable cuts of one-tenth inch and one-half inch at foot of rock slope 
supported on bank of sand. 

10 1. Variable cuts of one-half inch and one-tenth inch at foot of rock slope 
supported on bank of sand. 

10 J. Variable cots of one-tenth, two tenths, three-tenths, and five-tenths inch 
at foot of rook slope supported on bank of sand. 

10 K. Successive cuts of one-half inch at foot of wedge-shaped section of rock 
supported on bank of sand. 

11. Dike 16 A, Osage Division, Missouri River. Contours of river bed at end of 

pile dike and sections before adding a submerged stone dike extension ; 
surveyed April 22, 1896. 

12. The same as plate 11 after construction of submerged stone dike; surveyed 

May 2. 
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Plate 13. The same as plate 12, surveyed May 13-14. Showing scour. 

14. The same as plate 12, surrey ed July 13-14. Showing scour. 

15. The same as plate 12, surveyed July 27-28. Showing scour. 

16. The same as plate 12, surveyed iugust 21-22. Showing scour. 

17. Hydrograph of Ewing Landing gauge covering the time of the surveys, 

April to September, 1896, also comparative cross sections on crest of sub- 
merged stone dike. 

18. Dike 16 A, Osage Division, Missouri River. Paths of floats^ showing cur- 

rent lines below extremity of dike, and the uiinininra radius of curved 
paths of floats which escaped the eddy ; Hurveyed July 20, 1896. 

19. The same as plate 18, surveyed July 20, 1896. Not printed. 

20. The same as plate 18, surveyed July 21, 1896. 

21. The same as plate 18, surveyed July 24, 1896. 

22. The same as plate 18, surveyed July 24, 1896. Not printed. 

23. The same as plate 18, surveyed July 24, 1896. Not printed. 

24. The same as plate 18, surveyed July 28, 1896. 

25. Dikes 7, 9, and 11, Gasconade Division, Missouri River. Hydrographin 

Chart, showing conformation of bank lines above, betweto, and below 3 
permeable spur dikes. 

26. Same dikes as plate 25, showing paths and velocities of floats. 

27. Dikes 1, 3, and 5, Gasconade Division, Missouri River. Hydrographic 

chart, showing conformation of bank lines above, between, and below 3 
permeable spur dikes. 

28. Dike 1 of plate 27. Enlarged hydrographic chart and cross section at 

bead of dike. Not printed. 

29. Dike 3 of plate 27. Enlarged hydrographic chart and cross section at 

head of dike. Not printed. 

30. Dike 5 of plate 27. Enlarged hydrographic chart and cross section at 

head of dike. Not printed. 
81. Dike 7 of plate 25. Hydro<rraphic chart and cross section at head of dike, 

showing; on a larger scale the angle of bank approach and the eddy 

action immediately below a narrow spur ^ile dike. 
32. Dike 9 of plate 25. Enlarged hydrograpmc chart and cross section at 

head of dike. Not printed. 

83. Dikes 16 B, 16 A, and 17 A. Osage Division, Missouri River. Showing shore 

lines surveyed October 1, 1896, formed by a system of 3 permeable dikes, 
completed 1894. 

84. Stone dike opposite St. Charles, Missouri River, built by the Wabash 

Railway Company, in 1884. Map of location and old shore lines, with 
sections, contours, etc., showing present condition. Surveyed Septem- 
ber, 1896. 

85. G(eneral plan of bank head, designed by Lieut. CoL Amos Stiokney, for 

protecting caving banks of alluvial rivers. 



Appendix 2. 
lkttkb of mb. h. h. pharr, chikf enginbrr, st. francis ubyrr board, oiyikg 

HIS YIBWS AS TO THB LESSONS OF THE FLOOD OF 1897. 

Office of the Chief Engineer, 

St. Francis Levee Board, 

West Memphis, Ark,, May i6, 1897. 

Colonel: In an effort to comply with your request of the 21st ultimo, I have the 
honor to submit for the inspection of your honorable board a series of profiles of 
gauges to Helena. I And that I can not do justice to the subject in hand or treat it 
to my aattsfaction with less than an exhaustive comparison of the relations of these 
gauges. You will observe that the plates are numbered from to 8, inclusive. 

I ask attention first to plate 0— ^profiles of Cairo, New Madrid, Cottonwood Point, 
Memphis, and Helena wave of 1896, which was strictly within banks from start to 
finish. It will be observed that from 19 to 26 feet the Helena curve lies closely with 
that of Cairo; at 26 feet it begins to diverge, and continues to do so at an increasing 
ratio until Cairo halts on March 27, when Helena is 1.5 feet below. There a sharp 
decline of 2.5 feet at Cairo gives but 0.2 foot at Helena, putting Helena 0.8 foot 
above Cairo. Thence to the crest of the second wave, the rate at Cairo exceeds 
that at Helena and puts Cairo again 0.7 foot above. In the last rise of 8.5 feet 
Cairo gained 1.5 feet on Helena. Had the wave been continuous, Cairo would have 
gone to 41 feet +, and Helena would have been 3 feet below. 

This dlTergence of the two gauges is plainly shown on plate 1, gauges of 1897. 
where, when Cairo is 45 feet, Helena is 4 feet below, at 41 feet, while Memphis had 
not reached the outflow line, and no perceptible effect can be ascribed to outflow up 
to that stage. In a continuous rise this divergence of gauges inTariably takes place 
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Home where between 24 and 36 feet. The in(»T6 rapid the rise, the sooner it h^^e; 
the less rapid, the longer it is delayed. 

The cause of this appears to be that a rapid rise ^ves a greater slope, a ^^reatetr 
velocity, a greater elongation, and a jBpreater depression. A less rapid rise diminishes 
these causes and effects, but no continuous wave, whatever its rate of rise at Cairo, 
can carry the Cairo gauge to Helena, if unmolested by extraneous influences. Short 
waves coming in quick succession can do it, provided they are repeated often enoairh 
(three or four times), but these need not be noticed, as they seldom reach the 40-foot 
mark, further than to suggest the error which necessarily follows from an effort to 
establish gauge relations from their gauge reading to be applied to maximum wavra, 
which can not be produced in such quick succession. In a former paper I explained 
how these low but quickly succeeding waves destroyed nonnal gauge relations. 

I ask particular attention to the profiles of the New Madrid, Cottonwood, Fulton. 
and Memphis gauges, plate 0, and respectfully submit that the New Madrid gauge 
governs the gauges from that point to Mhoons much more closely than the Cairo 
gauge, and gives results between these points, as shown by these gauge curves. This 
is plainly shown again by the profiles of these gauges on ^late 1. The uniform rela- 
tions which these curves hold to the New Madrid curve until that relation is destroyed 
by extraneous influences is interesting. Beginning on the 23d of February, Cairo 
time. New Madrid is 26.4 feet; Memphis is 24.4 feet, or 2 feet below. Thence for 
fifteen days, to the lOtb of March, the ratio of rise between these two curves is so 
nearly unity that New Madrid has gained but 0.6 foot on Memphis. There New 
Madrid feels more sensibly the fall at Cairo and reduces its 2.6 foot lead to 1.5 feet 
on the 14th. The next two days they rose together 0.5 foot, at which point Mem- 
phis yielded to the outflow and abandoned New Madrid. 

An examination of plate 2 will show at a glance how far the flood of 1887 exeeeded 
all other great floods, as far as our records go, in magnitude, while it lacked nearly 
0.6 foot of reaching at Cairo the hif^hest known water, 52.17 feet, of 1883. Tet the 
volume of water far exceeded that of 1883 or any other year, the flood of 1883 remain- 
ing sixteen^ and one-half days above 48 feet on the gauge, while the 1897 flood 
reiiinined forty days above that line, or the flood of 1883 was to the flood of 1897 as 
16i days are to 40. In addition to the maximum flood that passed Cairo, 1.1 feet of 
water fell along the whole Lower St. Francis front while the crest of the wave was 
passing, which was easily equal to 2 feet on the river or a gauge reading at Cairo of 
53.6. (See meteorological map of Tennessee hereto attached.*) 

As the flood of 1897wa8 probably the greatest that any man Uving to-day will ever 
see, it is sufficient for the near future to show what would have been its high- water 
line along the St. Francis front had that levee been completed and maintained, what 
would have been the gauge reading at Helena, and the probable results in the river 
below. The curves of plate show so conclusively the gauge relations that exist 
along the St. Francis front, were that front closed, that it is unnecessary to discuss 
it further, more than to say that plate presents the ^nge curves of a maximam 
restrained flood with an average degree of adverse accident. There are no reasons 
why, if similarly restrained, a flood of 52 feet at Cairo should give other gange rela- 
tions than here shown. Plate 1 shows very mnch the sams gange relations between 
the shoal gauges as seen on plate until New Madrid reaches &.4 feet when Mem- 
phis was 37.1 feet, at which point Memphis went off, the outflow being so great as to 
take off all further rise at Cairo and to force the river down slowl^ at Memphis. 
Hence we see that the overflow exceeded in quantity the amonnt of water that passed 
Cairo above the 49-foot mark, or more than 2.6 feet of the crest of the wave, which 
equals about 5 per cent of the fluctuations, about 10 per cent of the volume, and 
about 20 per cent of the flow. Had this front been closed, I suggest that the Memphis 
curve would have followed the broken line indicated and reached 38 feet, possibly 
38.5 feet. It could not have gone higher. 

I wish now to ask your careful attention to the curve of the Mhoon gauge on this 

I date (1). You will observe how close and parallel to the New Madrid carve it 
ies, but below it, to 38 feet. There the New Madrid gauge, being more sensitive to 
the Cairo gauge, drops below Mhoons, but at once begins to converge toward and 
reaches it at 40.2 feet. There we see the unmistakable evidence of the superiority of 
the New Madrid curve compared to that of Mhoons. But Just at that time (40.2 feet) 
Mhoons began to feel the return flow of the St. Francis, which gave 1.8 feet rise to 
that gauge. How much higher the St. Francis flood would have forced the Mhoon 
gauge bad the Flower Lake and other levees In the vioinitv held we can not know 
accurately. We may reason from the facts that the water m the lower part of the 
St. Francis Basin was estimated to be 4.1 feet above all former water marks, while 
near Flower Lake before the break, I am informed, it was 3.9. The frurther rise at 
Mhoons and Helena could not have been great. But this appears plain : Had there 
been no return flow from the St. Francis Basin, Mhoons would have, at 40.2 feet, 
resumed its place with and below New Madrid, and its position above indicates the 
volume anil duration of the return flow. 

* Omitted. 
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Examioing the Helena carve on this plate (1), we see that it was on the 23d of 
Feltmary (Cairo time) 32.9 feet on the gauge aud 0.4 foot above Cairo; that it 
CTonaed below Cairo at 35.8 feet^ and to4>k an increasing ratio of diver«;etiee from that 
curve. When at 40 feet, Cairo was 43.5 feet. When at 42 feet, Memphis was at 33 
fe«t, the outflow line, and Cairo at 46.4 feet, or 4.2 feet above Helena. Up to this 
p«»iQt there was no waste such as to materially affect the Helena gauge. The 1897 
tlood was restrained at this stage (46.4 feet) by levees for 20 miles below Fulton, 
where 33 feet is danger line. When Helena was at 44 feet, Cairo was 48.5 feet. This 
^ is the relation of the two gauges for ali continuous floods np to the point of extra- 
neona influences. Helena felt but slightly the decline of the I2th and 13th of March 
at Cairo which brought the Cairo curve too near to that of Helena to sustain it, 
hence Helena reduced its rate of rise and went ofi^. Just then it began to receive 
the St. Francis flood which forced it up 2 feet above the normal stage due to the 
Cairo gauge. As to how much higher it would have risen if breaks had not occurred, 
see conclusions as to Mhoons gauge. 

As to why the St. Francis flood gives this final abnormal maximum flood to the 
Helena gauge, see a former paper submitted to your honorable board. 

Referring to plate 1 A, gauge curves of Cairo, Helena, Arkansas City, and Vicks- 
burg flood of 1893, it will be observed that a secondary wave gave Cairo on the 15th 
of April 36 feet and in eight days carried that p^auge to 43.8 feet. Being spent at 
that stage, the river fell to 41.8 feet, at which point the approach of the maximum of 
that year was felt and the rise continued to 49.3 feet. -Not being sustained, as the 
late flood was, it, after nine days of maximum readings, fell rapidly. 

The Helena curve begins on the same date (April 15) at 36.4 feet to 0.4 foot above 
Cairo, with an increasing ratio of divergence from that curve. At 38 feet Cairo was 
40 feet, having 2 feet.- At this stage the river was strictly within banks. This again 
proves my contention, heretofore set up, that no flood, however great, can transmit its 
gauge reading at Cairo to Helena if constrained to the channel. If the contrary 
should be asserted, then I ask at what point between 40 and 52 feet, Cairo gauge, will 
the Helena curve be reversed f And why f Comparing Helena on this plate and 
same on plate 1, we observe that the rate of rise at Cairo has much to do with the 
outflow into the St. Francis Basin. The flood of 1897 rose 16 feet in fourteen days. 
The increased inclination of flood plane thus produced gave such a velocity of cur- 
rent in the channel as to counteract ver;^ much lateral currents and prevent that 
congestion due to their existence. This is plainly seen in both the Memphis and 
Helena curves of 1897. The difference between the Helena cnrves of 1897 and 1893 
is not due wholly to a difference of velocity by any means, for in 1893 the Point 
Pleasant-Bear Bayou levee was not built. That levee restrains a large volume of 
water to the channel, which aflected materially both the Memphis and Helena curves. 
1 iigect this as a matter of interest rather than importance. 

I have shown by curves of 1896 of Cairo, New Ma4lrid, Cottonwood Point, Fulton, 
Memphis, and Helena (plate 0) the remarkable uniformity of relations existing 
between these gauges for a restrained flood, and contend that these relations would 
exist for all such floods; also, that the New Madrid curve governs ali gauges below 
to Mhoons or all shoal gauges; also, that Helena takes an increasing ratio of diver- 
genoe from and below the Cairo gauge np to the line of outflow, and contend that 
there are no reasons why the same relations should not continue under the same con- 
ditions. If this be true, closing the St. Francis front can not raise the water at 
Helena as high as to Cairo by from 2 to 4 feet, depending upon the rapidity of the rise 
at Cairo. A rapid rise will raise Helena less than a less rapid rise of equal height: 
also, that restrained floods are thereby very much reduced in duration. Therefore, 
for the protection of the levees below, the St. Francis front must be dosed. 

Plate 1 confirms mv contention as to the relations existing between the Cairo and 
Helena cnrves. It also demonstrates the fact that the New Madrid curve governs 
those of the other shoal gauges, and shows the probable Memphis curve for 1897 (had 
the front been closed) at 38.5, as indicated. 

Plate lA shows the curves of the pool gauges for 1893, when the St. Francis front 
was wholly open and the other large basins closed or practically closed. It shows 
distinctly the effect upon the Helena gauge of the vast outflow along the upper part 
of this front, which has since been closed; also the effect of the floods of the White 
and Arkansas rivers which came in or near the crest of that wave on the Arkansas 
City and Vickburg curves, raising them somewhat and extending them very much. 
I have indicated by a broken line the probable Helena curve for that year had this 
front been closed. 

Plate 2 shows the Cairo gauffe curves for four maximum floods. It will be observed 
how much 1897 exceeds aU otners. 

Plate 3 shows the same for New Madrid. It will again be noticetl how much 1897 
exree<ls the others. 

Plate4 shows the same f(»r Fulton. It will beobserved that the Fulton curves confonn 
closely to thi>8«i of Memphis, showing the name outflow aud to :i bout tin* same extent. 

Plate 5 gives the gauge cnrves for Memphis for four Miaxiuiuui waves and iudicutes 
the Memphis curve for the late flood with this front closed. 
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Plate 6 ^ives the same for HeleDa. The retam flow is plainly to be seen in eadi 
onrve, giving to Helena at all times its highest water. This return flow, coming out 
at an elevation mnch higher than that dne to the stage of water in the river — having 
been retarded in its progress through 200 miles by the innumerable objects in that 
basin that obstmcted its flow and caused it to aocumulate or dam np— raises the water 
on the Helena gauge 3 or 4 feet, increases the velocity and overtakes the receding 
flood in the river, and sustains it for weeks — after it should be in the Golf of Mexico— 
against that system of levee, increasing the probability of disaster about in propor- 
tion to the square of the time in days. 

An idea of the quantity of support given the flood in the lower river may be bad 
by remembering that the area of the St. Francis Basin is about 5,000 square miles 
and that the average depth is about 8 feet. This is equal to a stream 1 mile wide, 
40 feet deep, and 1,000 miles long. Flowing at the rate of 1,000,000 cubic feet per 
second, or an average mean velocity of 4.5 feet per second, it would take fourteen 
and one-fourth days to run out. This is very close to what in fact occara. This 
basin, open, stands above the whole levee system below, a demon with Pandon'e 
box in its hands. 

Plate 7 shows gauge relations of Cairo- Helena and New Madrid-Memphis, repeated 
here to avoid the confusion incident to several lines grouped together. 

Plate 8 shows the ourves of the increments of the daily variations of the several 
gauges. The signs of the increments were observed in platting, with the reault as 
shown. 

If I am again asked why the outflow does not reduce the flood in the river eqnal 
to the rise given by its return flow — i. e., why one does not compensate for the 
other — my reply is that the outflow reduces the depth of water in the river, thereby 
reducing its velocity ; also that the lateral currents induced by the outflow further 
impede the velocity. Suppose 350,000 feet per second outflow — equal to one-flfth 
of the whole volume— reduces the mean velocity but one-fourth. That will reduce 
the discharge one-fourth and sustain the flood height so far as to compensate finally 
for the outflow. Hence we see gauge curves do not indicate outflow except when 
in near proximity. Therefore when the basin has been filled and its flood reaphes 
the mouth of the St. Francis, it does not find that its coming has been discounted. 
Hence it is able to give undue elevation to the Helena gauge. 

As a final argument on the proposition that closing the St. Francis Basin can not 
raise the water at Helena under normal conditions much above its maximum reading 
previous to 1897, 1 here submit in tabular form the 0.' elevation of the several gauges 
n*om Cairo south, the diflerence in elevation, the distance in miles, and the dift'erenoe 
per mile, which shows that the rate of slope per mile increases from Cairo to Helena 
largely and with much uniformity, and that if the Cottonwood Point-New Madrid 
slope were produced to Cairo it would pasR that gauge 18.98 feet above. This shows 
the Cairo pool. It is on this series of planes, increasing rapidly in inclination south- 
ward, that the flood is precipitated, and the velocities and discharges must bear some 
relation to those inclinations, other conditions being equal. And until it is shown 
that conditions are so unequal as to compensate for the difference in inclination of 
planes, we must insist that Helena will discharge more water than Cairo at the same 
gauge reading. If that be correct, the Helena gauge can not equal the Cairo gauge 
for the same flood, but, as we have heretofore shown, must be from 2 to 4 feet below. 

While we have this table before us, let us see why there is such an accumulation of 
water in the lower river and why does it loiter there so long. The table shows that 
from Helena south the low- water planes are much less inclined, the average being 
0.22 foot per mile, or, stopping at Baton Rouge in our comparison, 0.28 foot per mile, 
while from Cairo to Helena it is 0.42 foot. The high- water line approaches a uni- 
form plane, but does not increase average slope. 

It is plain that there is not slope enough between Helena and Vioksburg, where 
the depth of channel does not compensate for the want of it. From Meniphis to 
Helena the slope is 0.547 foot per mile. From Helena to Vicksburg it is 0.327 foot, 
or a decrease of slope of 62.41 feet in a distance of 292.8 miles. This want of slope 
should be remedied. The remedy is to cut off three bends of the river, redncing 
its length more than 40 miles, thereby increasing the slope and reducing the high- 
water line along that reach of the river so far as to make their present levees suf- 
ficient for any flood. This increased velocity will remove the bars and improve the 
navigable conditions of the channel. 

It will doubtless require a large sum of money to enlarge the levees on each side 
along that reach to such a grade line as the late flood has indicated. 

These cut-ofl's and the necessary bank protections below each can be done probably 
for one- fourth the cost necessary to enlarge the levees, a million dollars be saved, and 
a vast amount of apprehension eliminated. 

The late flood has been surpassed at Cairo by only two of record. The gauge of 
1882 read 0.2 foot and that of 1883 0.57 foot higher, while no flood of record was sus- 
tained for such length of time or extent at that point. The excessive amount of 
rainfall along the Cairo-Helena reach and adjacent territory during the month of 
March, as the crest of the flood was approaching and passing, added rery largely to 
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the vast volome of water. That rainfiill averaged abont 12 inches over the entire 
State of Tennessee, being more than 10 inches at Memphis. It was this rainfall 
coming oot of the Tennessee and Cumberland, close upon the 66-foot Cincinnati 
gauge of the Ohio, which checked the fall of the Ohio flood on the Cairo gauge and 
^are that gauee its maximom wave of 51.6 feet: the rainfall above noticed Mding 
largely, as said, to the volume of water below Cairo. The restraint ofifered by the 
levees along the 66.5 miles, over which more than 95 per cent of the outflow into 
the St. Francis Basin had heretofore passed (see report of Mississippi River Com- 
mission of 1S90), together with the rainfall, caused an elevation of the high- water 
line which appears to have culminated near Luxora, Ark., in a wave 4 feet above all 
r>mier floods. Further instrumental examinations will show more accurately how 
it passed ofi'. 

I wish to can attention particularly to this: Ninety-flve -per cent of the outflow 
into the St. Francis Basin having been restrained bv levees and the result in an 
exaggerated form seen, we know that the restraint of the 5 per cent of former out- 
flows, not yet confined to the river, can not add much to the elevation of the flood 
line as established by the 1897 wave. 

The velocity of current during the late flood, especially during the rising stage, 
was much greater than heretofore at the same stage. Further, there was a more 
general movement between banks — a much greater mean velocity — than heretofore 
observed. The rapid rise and great elevation it attained — the inclination of slope 
and volume of water accounts for this. 

I have few suggestions to make as to levee construction. The specifications under 
which we are now building gives us a good levee and is oosting us all we are able 
to pay. In the future other plans and specifications will doubtless be adopted, but 
any material change in specifications will add largely to the cost. Without such 
change, in locating, angles should be avoided and curves made so flat as to admit of 
a railroad track being operated on it. This would lead to a rock ballast of the 
crown and next to a rocK revetment of the slopes, which would add very much to 
the permanency of levees. But at present we want levees — a defensive line i'rom 
behind which we can check the progress of the enemy while we are perfecting this 
or building another of greater strength. 

Respectfully submitted. H. N. Pharr. 

Col. O. L. GiLLMPiB, Chuf Engineer Lower St. I^andiHrom. 

Cerpe of Engineere, 
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Appbkdix 3. 

letter of mr. t. g. dabney, chief engineer tazoo-mi88issippi delta levek 
distbict, giving his views as to the lessons of the flood of 1897. 

Yazoo-Mississippi Delta Levee District, 

Office Chief Engineer, 
ClarksdaUy MU$., May 22, 1897. 

Dear Sir: Responding; to yonr letter of April 21, in which yon reaiieitt that I 
report for the information of the Mississippi River Commission my views and con- 
clusions as to what has been demonstrated by the present flood in the Mississippi 
Valley touching the efficiency of the levees as constructed and contemplated, as a 
means to control the flood waters, and what changes, if any, in existing grades, 
cross sections, and general policy I would recommend, I have the honor to submit 
the following reflections ana suggestions : 

In 1882 the highest gauge reading at Cairo was 51.8 feet. At that time the St. 
Francis Basin was practically entirely nnleveed, and the levees on the front of the 
Yazoo Basin offered little if any resistance to the free escape of the flood from the 
river channel. The White River and Lower Arkansas fronts were open also. 

The effect of these conditions on the Helena gauge was a maximum reading of 47.2 
feet. 

In 1886 the Cairo gauge read 51 as the maximum. At that time the St. Francis 
front was open, and the xazoo front had been closed. The White River Basin was 
also open. Under these conditions the flood height at Helena was 48.1 feet on the 
gauge. 

In 1893 the maximum gauge reading at Cairo was 49.8. At that time the White 
River Basin had been partially closed, leaving a gap in the levee line of about 25 
miles in the middle portion. This was the only modification of the general condi- 
tions aflecting the Helena flood heic^ht, in comparison with those of 1886. The 
Helena gauge reading was 48.05 in 1893. 

In 1897 the highest gauge reading at Cairo was 51.6 feet. The general conditions 
afi'ecting the flood plane below were greatly modified since 1893. The escape of the 
flood water into the St. Francis Basin was largely prevented by a line of levee 
extending 115 miles from the upper end southward, covering something over half of 
the linear extent of basin frontage, and greatly more than half of the eflective 
extent for flood escape. The result upon the flood elevation at Helena by these con 
ditions was modified to an unknown degree by the breaks in the levee which 
occurred in this line. In addition to the above modifying causes, on April 4 occurred 
one break (Flower Lake) in the levee line on the Yazoo front almost exactly opposite 
the month of the St. Francis River, and two breaks a short distance below Helena 
on the right bank, the effect of which was to convert an energetic rise into a rapid 
fall of the flood plane at Helena. The highest gauge reading at Helena, which 
occurred on April 4, was 51.8 feet. 

I had concluded from general observations that if the three breaks last mentioned 
had not occurred, the flood plane at Helena would have gone at least 1 foot higher. 
Major Starling, by a more exact process, using the rise after that date at the Iron 
Mountain Railroad crossing of the St. Francis River as a basis, and constructing a 
curve for Helena in analogy thereto, deduced the result that the Helena gauge 
would have risen to 53.2 feet had these breaks not occurred, which dednotlon I have 
no doubt is substantially correct. 

To summarize results : 
In 1882: Feet 

Cairo 61.8 

Helena 47.2 

Difference 4.6 

In 1886: 

Cairo 51 

Helena 48.1 

Difference 2r9 

Which, as compared with a difference of 4.6 feet in 1882, shows a discrepancy of 1.7 
feet, apparently due to closing the Yazoo Basin. 

In 1893: Feet 

Cairo 49.3 

Helena 48.05 

Difference 1.25 
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Which showB a discrepancy as compared with 1886 of 1.66 feet, apparently doe to 
the partial closore of toe White River Basin. 

In 1897: Feci 

Cairo 61.6 

Helena *61.8 

Do t53 2 

Difference t-f-1.6 

Which, accepting the ''potential" flood height at Helena, shows a discrepancy of 
4.5 feet as compared with 1886, apparently dae to the complete closure of the White 
River Basin and partial closure of the St. Francis Basin ; and as compiured with 1882 a 
discrepancy of 6.2 feet, apparently due to the closore of the Yazoo Basin in addition 
to the White River and St. Francis basins. 

If the St. Francis Levee line had remained intact, it is my opinion that the effect 
on the Helena gange, as compared with complete closore of that basin, wonld have 
very nearly reaeh^ the ultimate resnlt. This opinion is based upon the considera- 
tion that in 1886 the total increment from the ''St. Francis wave" at Helena was 
3 feet, which came out in four days' time. This was the result of the filling up of the 
entire reservoir space of the St. Francis Basin by the flood water whicn escaped 
from the channel of the Mississippi River, and the traversing of the entire length of 
tiiat basin by the water which produced the 3 feet of increment at Helena. Further- 
more, in 1886 the St. Francis water returned to the Mississippi River over the bank 
above the lower end of the basin to a distance above the lower end of perhaps one- 
fifth of its linear frontage, thus reducing the effective length of escaping frontage. 
In 1897 the escape of flood water below the terminus of the levee line would have 
filled a much diminished reservoir space and would have traversed a much reduced 
distance before returning to the main ohannel. I conclude, therefore, that taking 
the increment of the "St. Francis wave'' in 1886 as a basis for comparison, that of 
1897 would not have exceeded about 20 per cent of the former, or, say, 0.6 of a foot. 

But the value of these reflections, for present purposes, is vitiated by the fact that 
numerous crevasses occurred at different times as the flood progressed in the levee 
line along the upper St. Francis front, which produced certain complications in the 
results on the flood plane below, the whole effects of which I have not the data, and 
probably not the ability, to estimate. It is my belief, however, that the crevasses 
on the St. Francis front didnot modify to any extravagant degree the general results 
on the Helena stage. But the absence of these breaks would undoubtedly have 
exerted an important influence in raising the flood plane at Memphis and the upper 
end of the Yazoo Basin. 

One very pronounced effect of the complete closure of the White River Basin 
front was the remarkably earl^ date at which the flood plane reached an extraor- 
dinary elevation opposite its middle portion. On March 19 the Helena irauge read- 
ing was 47.7 feet, which exactly equaled the extreme height of the 1890 flood, while 
at Rescue Landing (339 L. below Cairo) at the same date the flood elevation was 3.2 
feet above that of 1890. 

As to the ^neral effect of the closure of the White River firont on the ultimate 
flood elevation, I will note the following facts: On section 87 of this levee line, 
being the junction of the Ward Lake levee with the front line (337 L. below Cairo), 
on March 20 the flood plane was 4 feet above that of 1890. At that juncture a 
crevasse occurred directly opposite, at Hugheys Landing, the effect of which was to 
lower the water here 0.6 of a foot. This was afterwards recovered and a further 
rise of 0.3 occurred. But from March 20 to April 4 the river at Helena rose 3.5 
feet, and there seems no reason to snppose that this additional rise wonld not have 
extended to the point above described, except for the escape of the flood water into 
the White River Basin through a number of additional crevasses that occurred 
between those dates, as well as that at Hugheys above mentioned. Add to that the 
additional rise of 1.4 at Helena, which was prv^vented by the three crevasses on 
April 4, and the logical conclusion seems to be that the flood height on section 87 
(337 L. below Cairo) wonld have been 8.9 feet above that of 1890. 

Hie greatest actual relative flood elevation on the front of this levee district 
occurred on sections 80 and 81 (332-333 L. below Cairo), where the recent flood 
height was 5.6 feet above that of 1890 and 7.1 feet above the flood of 1882. 

At Friars Point, 12 miles below the head of White River Basin, the present flood 
was 3.7 feet above that of 1890, which should have reached the further elevation of 
5.1 above, had the breaks of April 4 not occurred. But the stage at Friars Point 
was further modi tied by other breaks which occurred in that vicinity before the 
date named above. 



* Actual t Potential. 
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From the foregoing facts and dednctions it appean qnite evident that a line of 
levees alone the entire front of the White River Basin can not be maintained against 
any great flood nnless very great additional strength is given it, and then only at 
the expense of the levees on the Mississippi side, nnless equally great additions shall 
be made to their resisting power. It is also evident that the financial resonrces nec- 
essary to accomplish such colossal works are not likely to become available in the 
very near fnture. It wonld seem obvioas, also, that as the White River Baun is 
largely a wilderness country that has never heretofore enjoyed protection against 
overflow and possesses very little resources of its own for the maintenance of levees 
it would be uuwise at tlys time to attempt to levee that front, when such operation 
must necessarily involve great danger of destruction to old established lines of levee 
on the Mississippi side upon which many millions of dollars have been expended, 
and dependent upon whicn is a large and populous territory in a high state of devel- 
opment. I must confess that this looks like special pleading, but trust that on reflec- 
tiou such impression will disappear, in view of the '' loeic of the situation/' 

I should suppose, however, that both the upi>er and Tower portions of the White 
River Basin could be afforded protection, as during some years in the past, and stUl 
permit the escape of such a volume of flood water throuffh the intermediate part aa 
will ameliorate the acute conditions produced by its complete closure until the levees 
on the Tazoo Basin front can be made strong enough to bear the additional burden 
which such closure must of necessity entail. 

As regards the St. Francis Basin front, I do not know any sufficient grounds upon 
which to suggest that the existing extent of levee line should not be restored and 
perfected. But I believe it is obvious enough that great caution should be exercised 
m its further extension until the flood status is more clearly defined and established 
under existing conditions, and existing levees adjusted to meet those conditions. 

In making the foregoing observations and suggestions I have necessarily been 
purely local in my applications, as my hands have been so full of my own concerns 
as to restrict my views to these limits, relying upon the other local engineers to 
piece out the problem, each for his own locality. 

As to the best form of cross section for levees and method of building, my own 
practice, as the result of experience, is to make the river side slope 3 on 1 and the 
land side slope 4 on 1, with a crown width of 10 feet, which, in some very impor- 
tant pieces of levee of limited extent, I have made 12 feet. This is supplemented 
by a banquet on the land side with 40 feet crown, and a crown slope of 20 on 1, 
with a rear slope of 4 on 1. The banquet grade varies from 8 to 10 feet below 
levee grade, according to the height of the levee, the higher banquet grade being 
on the lower levee. I consider the above form of cross section as being about the 
economic limit, as regards cost and utility. I also attach ^eat importance to mak- 
ing capacious excavations under new work and in old existing levees. The latter 
expedient I have not yet carried half far enough, as evidenced by the fact that all 
the crevasses I have ever had, including the recent one at Flower Lake, with a single 
exception, resulted from concealed defects in old levees. My present standard 
"Muck Ditch" is 12 feet wide at the top, 8 feet at the bottom, and usually 7.5 feet 
deep, but varying with developments in the character of material encountered. In 
the case of large and important levees I have made the excavation for foundation 20 
feet wide and 10 feet deep, and have found them effectual against leakage under 
great pressure of water. I would prefer to make even more extensive exoavationa, 
except for the consideration of cost. 

The question of grade lines must still, as heretofore, be largely controlled by the 
limitations of financial resources, as well as the further consideration that the ulti- 
mate flood elevation is still undeveloped. With the additional lights now before na, 
as the result of the recent flood, my own object will be to raise the grade lines of 
my levees, and other dimensions in proportion, as much as availabM means will 
admit of, with the certainty that several years must elapse, under the most favorable 
expectations, before we can be enabled to reach the ultimate condition of strength 
necessary to successfully resist the maximum strain under final conditions of flood 
control in the Mississippi River. 

Trusting that I have covered the ^ound of your inquiries with sufficient fullnees 
without too far exceeding the limits of the privilege which your courtesy baa 
extended to me, I have the honor to be, 

Very respectfully, your obedient servant, 

T. G. Dabnby, Chi^ Enginear, 
Tiuoo-MisBUiippi Delta Le96$ DUiricU 

Col. G. L. GiLLRSPIB, 

Corp$ of£ng%neer$, 

President MUiieeippi Biver Ckmrnisiian, 

P. S. — In stating the flood-controlling conditions that existed in 1897, 1 omitted to 
note the complete closure of the White River frout prior to this year and since 1893. 
Respectfully, 

T. G. Dabnbt, Ckitf Engineer, de. 
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Appendix 4. 
inrsB or mb. wm. starling^ chief engineer, Mississippi levee district, 

GlYXNQ HIB VIBWS A8 TO THX LESSONS OF THE FLOOD OF 1897. 

Greenville, Miss., May g7, 1897. 
Golonsl: In lesponse to vonr request of the 21st of April last, I have the honor 
to report my views and conclusions as to what has been demonstrated by the flood 
of the present year touching the efiBciency of the levees as constructed and contem- 
plated as a means to control the flood waters, and also as to possible changes in 
grades, croes sections, and general polioy. 

The series of crevasses which have occurred ou both sides of the river do not 
appear to me to militate at all against the efficiency of levees. When we attempt 
to control a great flood by means of embankments which we know to be too low, too 
wei^ and of defective construction, we must not be surprised if we encounter failure ; 
nor does snoh failure present any valid arjg^ument against a system which contem- 
plates sound and sufficient levees. I conceive it to be admissible that pure earthen 
dams may be built, without cores of masonry, puddle or other material, and of mod- 
erate dimensions, which shall hold 50 feet or more of water, provided a good foun- 
dation can be secured. £ven without a good foundation it is evident that an 
embankment may be built which shall be safe against breaking, settling, or " blow- 
ing up'' from beneath, provided ample dimensions can be secured. For instance, a 
levee a mUe in thickness would hold 50 feet of water, even if built on sawdust. It 
might not be altogether secure against seepage nnder it, but it would not break. 
The only question, then, is as to the economical limits within wiiich such a work 
4saD be built. This will depend on the considerations of grade and cross-section 
hereafter to be examined. 

As to eradee, it would appear that the flood line of this year affords a far better 
standard than we have ever had before. The first break in the levees of the St. 
Francis and White River fronts did not much affect any of the gauges below Helena, 
and did not affect that, probably, so much as I foot. It was not until the 28th of 
March, when the series of crevasses began which terminated, on the 4th of April, 
with the Flower Lake break, that the gauges below Helena were seriously affected, 
and at that time the river hail attaiuMl a far greater height than ever before, afed 
had been so elosely confined that the normal relation between the different gauges 
was fairly well preserved. On the morning of the 28th of March, there was not a 
break from the mouth of White River to New Orleans. 

We have the means of ascertaining with tolerable accuracy at the several stations, 
the height which the gauges would have attained had there been no breaks in the 
levees. The readings of the gaog® at the bridge of the St. Louis, Iron Mountain and 
Southern Railway over the St. Francis River give us an indication of the probable 
height which would have been reached at Helena. The hydrographs of the two 
sauges are shown herewith. (See fig. 1.) It would thence appear tnat had it not 
Seen for the breaks on the 22d of March and subsequently 25 to 30 miles below Helena, 
the ganee at the latter point would have gone to 50 feet or a little more on the 25th 
of Manm, which is 0.6 foot higher than was actually recorded. Subsequently, on the 
4th of April, after the be^innmg of the return flow from the St. Francis Basin, from 
the breau at CaruthersviUe and elsewhere the Helena gauge went to 51.85, when it 
was ohecked by the breaks at Flower Lake and Williamsons. The river was then 
rising at the rate of 0.4 foot a day. It would have continued to rise for several days 
more, though not at the same rapid rate, for it rose at the Iron Mountain Bridge till 
the 5th of April. This station is about 200 miles above Helena by the bends of the 
St Francis River and about 55 miles in a straight line. The time interval between 
the two places after the crevasses in the upper part of the basin was three or four 
days. Previous to that time it was zero. Doubtless the additional rise at Helena, 
had no forther breaks occurred, would have been 1 foot or more. Add this quantity 
to the 0.6 due to the former breaks and we would have at least 53.4 as the gauge 
reading which wonld have prevailed at Helena if the levee systems as they existed 
had remained intact. What would have been the effect of completing the St. Francis 
system of levees to the mouth of that river may be a matter of controversy. In my 
opinion it would have made very little difference in the maximum gauge reading. 

The reading of the Arkansas City gauge, in a confined river, when the White and 
Arkansas rivers are very low, corresponds pretty closely to that of the Helena gauge. 
At equal stages, near high water, Arkansas City passes about 20,000 cubic feet per 
Beeond more than Helena. When the two tributaries are in flood the Arkansas City 
gauge, therefore, is the higher by the quantity due to the united discharges of the 
Arkansas and Wliite rivers minus about 20,000 cubic feet. This year, at the time of 
bieheet water, the Jacksonport gauge, for three weeks, stood at an average of 24 feet 
snd Little Rock at 15.9, which stages correspond, under ordinary circumstances, to 
discharges at Clarendon and Pine Bluff of about 100,000 and 80,000, respectively. 
Allowing for the reservoir inflner.ce of the basin, the two tributaries should have 
cootributed to the Mississippi about 160,000 cubic feet per second, raising the river at 



3552 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 

I 

j Arkansas City by the qnantity dne to 140,000, or abont 2.8 feet above Helena. This 
should still be a little diminished for the reservoir elfect of the main river between 
Helena and Arkansas City. Probably the Arkansas City gauge wonld have stood 
at about 56. 

The highest point actually reached at Arkansas City was 51.9 feet on the 29th of 
March, the further upward progress of the river being abruptly checked by four 
great breaks in the levees of the Yazoo front. At that time there was a rise of about 
2.3 still to come down from Helena, and there was a volume of water passing around 
the head of the Tensas levee system estimated at abon 1 150,000 cubic leet per second, 
enough altogether to have brought the gauge at least 4 feet higher, or to 56 feet or 
more, as was estimated by the other method. 

There is a normal difference at flood between Arkansas City and GreeoTille ot 
almost exactly 5 feet, and between Arkansas City and Lake Providence of abont 7 
feet. Hence we should have had at Heleua 53.4 feet, or 1.6 feet higher than actual 
high water; at Arkansas City 56 feet, or 4.1 feet higher than actual high water; at 
Greenville 51 feet, or 4.4 feet higher than actual high water; at Lake Providence 49 
feet, or 4.6 feet higher than actual high water. 

Along the front of this district, then, .the actual flood line affords a nearly safe 
criterion, varying little from parallelism to the potential flood line, or that which 
would have exis^d in a confined river. 

It is pretty evident that it will reouire a grade at least 4 or 4.5 feet above the 
actual high Water of this year to hold a completely confined river. This allows no 
margin of safety at all. 

These grades correspond very closely with those previously deduced for the flood 
of 1882, which was in this locality of almost exactly the name magnitude. This fact 
would seem to indicate that in fifteen years the flood line has not been lowered per- 
ceptibly by scour of the river bed. 

In new levees, to the best of my knowledge, the standard cross section has proved 
it«elf suificient so far as the embankment itself is concerned. Alarming symptoms 
of weakness have sometimes been revealed, however, in the natural soil under the 
levee. A striking example was afforded by the new work below Australia, which 
had been completed in 1895, but Which had had no water against it until this year. 
Several large and threatening "boils," discharging considerable quantities of sand, 
broke out from 10 to 50 feet from the bawe of the levee, on the land side, and con- 
tinned to run turbid water for several days. From the same cause (insufficiency of 
base for so weak a subnoil) very extensive and dangerous sloughs or slips occorred 
in the same vicinity. This part of the levee had no banquet. It is about 12 feet 
high. Where there was a banquet no trouble was experienced eitiier with boils or 
slonghs. In places formerly distinguished by very large and ugly boils the difficulty 
ha^ been entirely suppressed by the construction of banquets. In my opinion, no 
large levee should be built without them, unless it is evident that both levee and 
underground will be composed of the strongest soil ; and where tlie material is very 
light the banquet should be placed 6 feet below the grade of the crown. In order 
to cover as much ground as possible, it should have a land slope not steeper than 
1 on 5. I think, in accordance with the views of Mr. Arthur Hider, that the width 
of the banquet should be proportioned to the height of the levee. For a levee 14 
feet high the crown of the banquet may be 20 feet; for a levee 20 feet high the 
width of the banquet may be 40 feet. The superior slope, or crown, of the ban- 
quet may drop 1 foot in 10. llie width of ground covered will be iu the one case 
25 feet from the toe of the inner slope, in the other case 47 feet. The greater sap- 
port, both against direct pressure against the levee and against upward thrust from 
soil water exerted on the berm, will thus be given to the higher and more dangerous 
embankment. 

Says General Comstock : ''What is really needed for levees is that the surface of 
the ground water as one follows it from the river side ot the levee, at the high- water 
level, through the levee and the subjacent ground to the ground- water surface at 
some distance from the levee on the land side, shall everywhere be below the sur- 
face of the levee and of the adjacent ground." The same opinion is held by many 
engineers. With a view to the determination of the hydraulic gradient of the 
ground water, some experiments were made this year, under my direction, by Mr. 
(t. G. Smith. Four well points, with tubing attached, were driven back of a levee 
abont 11 feet high below Greenville, respectively, at the toe of the back slope and at 
distances of 50, 150, and 300 feet from the toe. The ground water rose in the pipes, 
which thus performed the office of piezometers. The heights attained in the pipes 
and by the external water are shown in the accompanying plot (see fig. 3), also the 
elevation of the natural surface. It will be seen that it would be difficult to build 
a levee which should satisfy General Comst>ock's requirements without inordinate 
expense. 

Small levees may have a crown of 8 feet. For larger ones a crown of 10 or 12 feet 
is better. Side slopes, 1 on 3, except iu situations much exposed to winds, or with 
large levees in light soils. In the former case the river slope may be 1 on 5^ or evsa 
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flatter. In the latter both slopes may sometimes be as mnch as 1 on 5. Wide crowns 
are very oseAil to baild on in case of emergency. Large levees settle more than 
small ones and have to be '* topped" more freqaently and higher. 

Levees bnilt to these dimensions, with banquets, when constrnoted with proper 
care, even though the foundations be of weak soil^ may be relied upon, I believe, to 
hold still water np to their very tops. My belief is founded upon experience. For 
storms a margin of safety of 2 or 3 feet will be required. 

Now, what preoantions are to be taken in the building of levees that they may be 
perfectly safeT 

First, aa to the foundation. Every care should be taken to remove foreign, espe- 
cially perishable, material, and to insure a thorough union and incorporation of the 
new ewth of the embankment with the natural sou under it. In the practice of the 
Dutch engineers the sod is carefully removed and stacked on one side, to be used 
afterwards in sodding the finished levee. The ground is then broken with a spade 
or plow, and the upturned soil chopped into fine fragments. The foot of each slope 
is marked b^ a trench at least 1 foot wide and deep, and parallel trenches of tne 
same dimensions, and 3 feet apart, are dug lengthwise of the trace of the dike. 
All creeks, ditches, et-c., fallins within the limits of the work are carefully denuded 
of vegetable matter, their banKs dug down to a slope of 1 on 2, and their beds filled 
and tamped, till the filling projects above the natural snr&oe at least one-eighth of 
their depth under the same. 

In construction the aim should be to make the bank as nearly as possible water- 
tight. In Holland the earth is put up in layers, horizontal, lengthwise of the dike, 
and somewhat sloping in a transverse sense, toward the water side, for drainage and 
also to have the outer slope more closely compacted. (See fig. 2. ) The same method 
has been recommended by Mr. Tollinger as an additional precaution against slonghins 
or slipping on the land side. The prescribed thickness is, for team work. 12 to 16 
inches; for wheelbarrows from 8 to 12 inches, according to the nature oi the soil. 
The earth is tami>ed, either by hand mauls or by horses. Usually there is one tamper 
to four shovelers. 

The earth as put into the dike is assorted, so that the strongest material is worked 
into and adjacent to the front slope and the weakest into the body of the dike and 
the baek slope. With sand dikes, and especially those which are badly exposed, 
there is a dressing or pitching of day on the front slope, usually about 3 feet in 
thickness. 

It used to be thought by many levee engineers that such refinements of practice 
vre unnecessary, considering the great base which we give our levees: but it is 
believed that each year's experience, as our embankments are built higher and 
higher, aa the interests protected by them become greater and greater, and as the 
results of crevasses are more and more disastrous, points to the advisability of 
increased care in construction. 

It is nndonbtedlv desirable to keep the back slope of the levee dry^ if it be pos- 
sible within the limits prescribed by the conditions of the case. It is true that a 
wet or leaky levee does not seem to be much more liable to break than a dry one, so 
far aa experience teaches. Wet earth will hold water if it can be kept in place; 
but a wet levee is likely to slough, and if it be necessary to top or repair such a 
work while the water stands high against it (as is very often the case) it is both 
inconvenient and dangerous for either teams or men to tread on a wet back slope. 
Wet earth, too, is likely to settle under no greater pressure than that of the work- 
men traveling over it. Any means, therefore, that can be rationally adopted with- 
ont too great expense to accomplish this end ought to be welcomed by the engineer. 
There are some soils, however, especially light, sandy loams, that will probably 
have wet spots in them in spite of all the measures that can be taken to keep them 
dry. 

Many of the precautions mentioned above have been adopted by the engineers of 
the United States and of the local organizations in their practice: and, on the 
whole, levees are fairly weU built under the present specifications. What appears 
to he a very good suggestion has been proposed by a very competent and expenenced 
engineer, Mr. £. C. Tollinger, namely, the use of heavy rollers, as is customary in 
the construction of canal and reservoir embankments. It is thought that the tamp- 
ing wonld thus be far more thoroughly performed than under the present system. 
It seems to be the general opinion that the layers might profitably be conformed in 
thickness to something like the Dutch standard. It appears to me, too, that sur- 
faee breiJdng, under our present practice, is executed in a very perfunctory manner 
and tiiat greater thoroughness in this respect is desirable. 

It is to be observed tnat of the sil breaks which occurred in the levees of the 

Yazoo front this year not one was in a new levee. Five crevasses took place in the 

district of which I have charge. Of the levees in which these occurred, four were 

built before the war and one in 1867-08. 

It is well known that many or most of the older levees were built with an uttex 
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diarecard of the preoantions which we now look npon m indispensable. Up to a 
very Tate period the stamps of trees were cut down only level with the ground, and 
even this reqniremcDt was very laxly interpreted. No attempt was made at all to 
remove the lateral roots. Before the adoption of systematic methods of administra- 
tion it was ap ordinary practice to pat whole logs into levees in cases of emergency 
as a cheap and ready means of constraction. Embankments thns bnilt were after- 
wards enlarged and adopted as part of the permanent line, and they constitnte a 
considerable part of the system now in existence. It wonld nave been far better to 
abandon them entirely or to have transplanted them, as was done h^ the eDgineers 
of the United StatesGovemment in Arkansas, but the local organizations were never 
able to afford this. They had to keep on patching and enlarging them till now these 
defective levees have grown to formidable proportions. They constitate abont two- 
thirds of the w^hole line of this district. 

The cheapest and best remedy that suggests itself is also the simplest. It is to 
Jve these old banks large additions of earth ; both in f^ont, to ont off some of the 
eaks, and behind, in the shape of bannnets to act as buttresses and to keep them 
from "blowing np " from beneath. While the old levees are bad, they are not worth- 
less. The large mass of earth in them possesses a considerable deal of strength. 
This year, after the river had fallen 2 or 3 feet from the highest point, the old levees 
seemed to be safe enough ; at least, they stood ^nd ceased to give any palpable ground 
for uneasiness. 

A remarkable featare of this year's flood was the great number of sloaghs that 
occnrred. Most of these were in old levees with steep back slopes. It has frequently 
happened that a levee has been worn down from its original shape, or has settled 
till, instead of a crown of 8 feet and slopes of 1 on 3 it has a crown of 15 or 20 feet 
and slopes of 1 on 1. Now, in eiJarging such a levee the new earth was ^ven the 
usnal slope of 1 on 3, and there was a hump, like that of an old-fashioned hip-roofed 
house on the back slope of the levee after enlargement. Most of the sloughs ooenrred 
in embankments of this type. They were generally arrested by bracing with bmah 
and earth. 

A notable exception to this rule was the new Australian levee previously referred 
to. Doubtless the cause of the very dangerous sloughs experienced here was the 
treacherous nature of the underground, which became very mobile;, and ceased to 
afford a firm support to the bank resting on it. The bank itself, beins built of the 
same kind of soil, became infiltrated with water and readily slipped down. These 
slonghs, too, were stopped and cured by bracing. The remedy suggested is more 
base. 

The water was let, for the first time, against three new levees this year. Each of 
them settled considerably and sometimes so much as to excite serious alarm. The 
first was built in 1894-95, the second in 1895-96, and the third in 1896-97. The maxi- 
mum settlement was probably something more than 1 foot. From the appearance 
of the earth about the grade stakes it is probable that the settling proceeded from 
the shrinkage of the earth in the levee more than from the sinking of the founda- 
tion. The same phenomenon has often occurred before, but the very high stage of 
the water this year rendered it particularly conspicuous and dangerons* The lesson 
which it teaches is that it is better to adopt the practice of the Louisiana engineers 
and let the water against a new levee before the time of extreme flood, so that the 
consequences of any accidents of shrinkage, sloughing, settling of the foundation, 
etc., may not be critical and so that there may be time to repur the damage if any 
occur. 

The high water revealed, in a conspicuous manner, many inequalities in the grade. 
It always happens that the actual grade line departs more or less from the nominal 
line, and that even with adjacent stations one may be above and another below grade. 
This year, however, long stretches of a mile or more were found deficient by an 
average quantity of a foot or a foot and a half, when it is certain that they were built 
to gross grade only four or five years ago. Most of these levees are composed of strong 
black clay or '* buckshot'' eartn. In the most conspicuous instances, the levee had 
not been traveled on or worn down in any way. It must therefore have shrunk in 
tho bank or sunk bodily into the natural soil on which it rested. Such an event as 
the latter is not unknown. In this district several levees have sunk from. 2 to 6 feet 
or more for considerable distances. This year the Vauclnse or ''Whisky Chute" 
levee in Arkansas is said to have sunk about 1.5 feet. 

So far as is known, such instances have been confined to levees bnilt across the 
beds of old or recent watercourses. In situations of this kind a sinking of the body 
of the dike has long been recognized as an incident of levee practice. It is thought 
probable, however, that it may be more common than is nsnally supposed. A well- 
known Dutch engineer says, '*The underground will be more or less compressed by 
the weight of the dike, until the resistance of the compressed soil is in equilibrium 
with the load. Ko precise limits can be fixed to such action, for the settling of the 
foundation depends upon the nature of the underground, the weight of the dike, 
and the extent of the surface over which the weight is distributed." It has appeared 
probable to some levee engineers of great experience, as, for instance, to Mr. Bobert 
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Someryflley that a 'pBirt of the loss of grade, which is so oommon with levees, espe- 
cially those oomposed of and built on plastic clay, may be dne to settling of the 
foundation as well as to ^'shrinkage'' as understood in a technical sense. LfOTees 
are more liable to such incidents than oHier embankments because the ground on 
which they are built is subject to infiltration periodically by water. 

A lesson which has been impressed upon those in charge of levees this year is the 
precarionsness of ''topping.'' This expedient had to be resorted to over great lengths 
of levee. In this district alone about 90 miles were raised ftom 1 to 8 feet. Usually 
the topping was performed by nailinff horiEontal plank to upright posts driyen into 
the outer crown of the levee, and backing up the fence or wall thus constructed with 
earth I either loose or in sacks. In some instances, a sort of cofferdam was made by 
two parallel walls of planking filled in with earth. These contrivances answer very 
well for keeping out a few inches of water, but where the latter stands at a height 
of 2 feet or more against the topi>ing there is apt to be dangerous leakage between 
the old and the new earth, resulting, in one instance, it is said (the Biggs Levee), 
in a crevasse. This levee nad, previously to the topping, been enlarged on the land 
side, and this feature was thought to have added materially to the weakness of the 
topping. 

Against severe windstorms topping is very vulnerable. The Deerfield break, in 
this district, is attributed to the washing awav of the topping (which was of sacks) 
by a heavy gale on the night of the 28th of March, the overfall soon cutting the 
levee in two. Had the storm come from the west, instead of from the east, the levee 
above Greenville, which had been topped for several miles, would XMMsibly have 
broken, and many other stretches would have been in imminent danger. The great 
series of breaks which occurred in 1882 is attributable to the violent storm of tiie 
28th of February of that year, which swept away miles of topping and left the water 
free to pour over the levee. 

Of the crevasses in this district, this year, one occurred from a storm, one from a 
slough, and three from weakness or defects in the underground. 

Some progress has been made in the practice of closing breaks. Mr. T. G. Dab- 
ney's successful work in building 2,600 feet of pile and sack dike, part of it in 11 feet 
of water, will probably be described by him. In this district work was mostly con- 
fined to the stopping off of the deeper channels through the crevasses after the par- 
tial recession of the water. In two instances, the Sledge and Stokes breaks, brush 
dikes were built entirely around the crevasses, with the double intention of reduc- 
ing tiie cross section of flow and of impeding the velocity. The dikes were little 
else than windrows of trees, carefrilly and systematically thrown together, so that 
the trees should fall one upon another and thus sink the dike to the bottom. At 
Stop Landing a different plan was pursued. The engineer in charge at that point, 
Mr. George C. Thomas, contrived to build a close and regular brush dike, composed 
of alternate layers of butts or logs, laid parallel to the trace of the dike, and fine 
brush laid perpendicular thereto. The work was continued till the dike was forced 
to the bottom. The structure thus built was very firm and strong, and I directed 
Mr. Thomas to complete it by throwing in front of the dike sacks filled with earth, 
thus shutting off the water entirely. The dike stood the additional strain very 
well, and a close dam was built 1,200 feet long, with a depth, for 800 feet, of 8 to 14 
feet. At Deerfield and Promised Land the deep channels had a maximum depth of 
about 7i and 10 feet, respectivcdy, and the lengths of the pile and sack dikes were 
820 and 600 feet. 

Summing up the lessons of the flood, we have been taught: 
>ne" " 



1. To have held the present flood completely confined a grade (in this levee dis- 
trict) from 4 to 4.5 feet at least above the actual high water of 1807 would have been 
leqniaite. or from 2.8 to 4.1 feet above existing gndes. This allows no margin of 
sa&^whatever. 

2. The standard oross section of crown of 8 feet or more, side slopes of 1 on 8 and 
banquet for heights over 8 feet is sufiicient for ordinary soils. For exceptionally 
weas soils special dimensions must be adopted. 

8. The foundation must be carefrilly prepared, probably more carefully than is 
now the custom. 

4. The levee should be so built as to keep tolerably dry if possible. It should 
therefore be put up in layers and preferably should be rolled. 

5. Old levees can not be depended upon, not because of their age, bat because 
they have not been properly constructed and are probably unsound. In enlarging 
such levees a greater volume of earth should be added than with new and sound 
levees. Banquets are specially indicated. 

6. Steep back slopes are to be avoided, and especially such as present a hip or 
hump. 

7. A more carefril discrimination is necessary between soils than has heretofore 
been customary. A oross section which is safe with one is not necessarily safe with 
another. In buildins new levees in very light soils, banquets should be added, 
even with levees of 10 feet in height or less. 

8. New levees are liable to shrink or settle or both when the water first comes 
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againfit them. Also alarming boils or sloughs may occur. It would be weU, then, to 
let the water against them at comparatively low stages that opportunity may be 
given for repairs. 

9. "Buckshof levees can not be relied on to stand at grade. It would be well to 
build such banks higher than the ordinary grade. Levees across the beds of old 
water courses should always be built to high grade. 

10. Topping is unsafe when the water stands high against it, especially in sitna- 
tions mucn exposed to winds. It is more than ordinarily dangerous when placed 
upon levees enlarged from the land side. 

11. While it can not be said that the closing of large crevasses at extreme high 
water is practicable in any limited time, still under favorable circumstances the sita- 
tion may be mitigated and relief given in many cases before it would have come from 
the natural recession of the water. 

Very respectfully, Wm. Starling, 

Chief Engineer MisM^ippi Levee DiBtrict, 
Col. G. L. Gillespie, 

Carps of Engineers. 

President of the Mississippi Biver Commission. 
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Appxndiz 6. 

uritbb of mb. hbnbt b. bi0habd80n, ohibv 8tatb xngikbeb louisiajf a, qiyino 
his yibws as to tab lessons ov thb fix>od of 1897. 

Officb Boabd State Enginexbs, 

Ntw Orlean$, La., Jume 3, 1897. 
Dbab Sib: In oomplianoe with the request contained in your letter of April Slot, 
ultimo, that I report for the information of the MisBiesippi River CommiBeion my 
"yiewB and conclusions as to what has been demonstrated by this flood tonchio£ 
the ediciency of the levees as oonstraoted and contemplated as a means to control 
the flood waters, and what changes, if any/' I would recommend "in existiDg 
grades, cross sections, and general policy,'' I have the honor to submit the following, 
premisiuff that, except where otherwise stated, the levees referred to ave those pro- 
tooting the alluvial lands of the State of Louisiana: 

BFFI O IBWC T OF THB LBVBBS AS 00M8TBUCTBD. 

The lines of leree upon the eiliciency of which the low lands of Louisiana depend 
for direct protection against overflow by the flood waters of the Mississippi River 
extend, on the right bank^ from Costellas gin, on Amos Bayou, Ark., to the Jump, 
near the Head of the Passes ; and on the left bank from Baton Rouge to Bohemia. 

On the right bank Just previous to the present flood the line was continuous, 
except the outlet openinffs into the head oi the Atchafalaya River and into Bayon 
Lafourohe, and the gap of about 26 mile between Boug^re Landing and the mouth 
of Red River, which has remained practically unleveed for the past thirty years. 
Dnrinff this flood four crevasses occurred in this line, which have not been closed, 
all of them above the mouth of Red River. 

On the left bank the Une previous to the flood was unbroken and remained intact 
until the break at Conrad Point, May 80, when the orest of the flood had passed and 
the water had fallen some 2| feet. 

The present flood of the Mississippi River has also called into service the levees 
on the Atchafalaya River and on Bayons des Glaizes and Lafourche. Three small 
crevasses occurred on Bayon des Glaises in a part of the line where the natural bank 
is so high that slight levees have been built there only upon the approach of high 
water, while there were three crevasses in the lower part of the levee system on 
Bavou Lafourche. 

The total length of the levee lines above referred to is 816 miles on the Mississippi 
River and 256 miles on interior streams, an aggregate of 1,072 miles. The total 
width of crevasses is about 1 mile on tne Mississippi River and less than three- 
fourtlis of a mUe on interior streams, an M^j^egate of If miles; that is^ 99.87 per 
cent of the levee line on the Mississippi River upon which Louisiana is directly 
dependent for protection and 99.71 per cent of the line in service this season on her 
interior streams^ or 99.84 x>er cent of the aggregate, remains intact and is now as 
thoroughly efficient as it was before the flood. 

The familiar saying, ''A chain is no stronger than its weakest link," so often quoted 
in connection with levees, fails in application in many cases, and is especially inap- 
plicable this season so far as levees protecting Louisiana are concerned. The broken 
links in this chain of levees have been so near its ends as to leave the body of the 
chain sound, strong, and efficient for the control of the flood. While the Biegs and 
Reid crevasses may be said to have broken one of the chains near its middle^ pro- 
ducing overflow for SO miles in a direct line above and for more than twice that 
distance below, it should be noted that all the others referred to, except that at 
Conrad Point, were so near the lower ends of the systems in which they occurred, 
or else on such hish ffround, that their effect was limited and local. The crevasses 
near the lower end of the levees on Bayou Lafourche have their outfalls almost at 
the edge of the sea marsh, and overflow but small areas of cultivable land, while 
those on Bayou des Glaizes and Amos Bayou were on comparatively high ridges, and 
their outlet capacity was insignificant. The crevasse at Glasscock's was so near the 
lower end of the Tensas Basin system that its overflow hardly added anything 
appreciable to the depth or area already overflowed by the water backing up through 
the nnleveed front below Bong^rs Landing. The area of overflow caused by this 
unleveed front (Bouff^re to month of Red) was probably more than a third of the 
total area overflowed this season in the entire Tensas Basin, so that this large area 
would still have been inundated, even if the levees above Boug^re Landing had 
continued absolutely efficient throughout the flood period. 

The creviisse at Conrad Point is not far from the upper end of the Pontchartrain 
Basin, and had it happened at an earlier date, before the river befifan to decline, it 
might have flooded a considerably wider area than now seems probable. Its occur- 
rence, after the river had been falling for two weeks, in a levee which had been main- 
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taiued doling all the time the flood was passing by in fall Yolnme, detracts nothing 
from the facts which show the general efficiency of the levees for the control of the 
tiood in Loalsiaoa, however disappointing it may be or injorions in its effects. 

The area of the Pontchartrain, Laloarohe, and Atchafalaya basins, lyin^ wholly in 
Louisiana, and of the Tensas Basin, lying in Louisiana and Arkansas, as given on the 
''Map of the Allavial Valley of the Mississipiii River/' published by the Mississippi 
Biver Commission, is 15,066 square miles, while the value of the taxable property, 
M shown by official tax rolls, is, in round figures, $180,000,000 in Louisiana alone. 
There can hardly be a reasonable doubt that nearly every acre of this vast territory 
would have been delnged by the great flood which has just passed down the Missis- 
sippi Biver had there been no levees to prevent. As a matter of fact, however, this 
flood was so effioientlv oontroUed by levees that over 85 per cent of the gross area of 
the«<e lands was completely pxoteoted from any overflow escaping through the cre- 
vasses of this season. 

This estimated 85 per cent of groes area of oonise inolndee a vastly greater propor- 
tion than 85 per eent of the land open to cultivation. The lands cleared or opened 
for oultivatlmi h»Te natunJly always been those on the highest ridges and least sub- 
ject to overflow, so that any fair estimate of the cultivable lands overflowed by 
water from the orevasses which have occurred during the present flood must be but 
a small fraction of the total area flooded. For instance, in the parish of Teusas, 
which lies immediately below the Biggs and Reid orevasses, and over which all the 
water flowed which they discharged, it has been estimated by competent judges 
that not more than 22^ per eent of the cultivated land was overflowed this season. 

Notwithstanding the fact that this flood reached much higher stages in the river 
tlum any previous^ recorded by nearly 3^ leet along some parts of the levee lines in 
Louisiana, and by over 2 feet against the major part of them, it is to be noted that 
every drop of it (except the insignificant volume escaping through the crevasses on 
Bayou des GlaiMS) was successrally carried between levees from the head of the 
Atchafalaya Basin to the end of the levee systems near the Gulf. Not nntil two 
weeks after the flood had culminated, and it had fallen 2^ feet, was there any break 
in the levee or eeoape of flood waters through crevasses below the mouth of Red 
River on either the Mississippi or the Atchafalaya, and on Bayou Lafourche only 
after passing 40 miles down the stream between levees. 

This flood was certainly held in complete control until two weeks after its crest 
had passed, in the Mississippi, from the head of the Atchafalaya to Bohemia, a 
distance of 257 miles; in the Atchafalaya, from its head to Melville, a distance of 35 
milee; and in Bayou Lafourche, from its head to below the Southern Pacific Railway 
crossing, a distanoe of 40 miles. 

This efflcieno^ of control was partly due to the immense amount of labor and 

■jy the local levee boards, and by 
, tor the protection and preservation 
i sight of that the major part of the 
work thus done was applied to giving a greater margin of height to the existing 
line, and that while hundreds of miles of levees were raised with earth and planks 
or sacks, the water at the highest stage of the flood did not really touch but a very 
small proportion of this emergency work, although it could not have been foreseen 
that this would be the case. From this it plainly appears that these levee lines 
had a larger capacity for tiie oontrol of this flood than that with which they were 
credited. 

A system of levees that prevents overflow along 800 miles of river bank during 
sQch a flood as that now psissing out of the water courses of the Mississippi Valley : 
that holds water 5 to 15 leet in depth, and often more, above the natural banks, and 
ap to its very brim; that withstands the wear and strain of such a flood with a loss 
of only one-sixth of 1 per cent of its length; that absolutely protects 85 per cent 
of a territory containing an area of 15,^ square miles, and property values of 
1180,000,000, against complete inundation, inevitable without it; that subjects the 
entire volume of such a flood to absolute control throughout a length of 330 miles of 
leveed water courses. Such a system of levees surely can not be characterized as 
inefficient. Few great works or enterprises have achieved a greater degree of sue cess, 
and probably none^ while in the incomplete oondition of the existing levee system of 
Louisiana. 

OBADBS, SBOnONS, BTO., OOKTBMFLATBD. 

The general mde of the existing levees protecting Louisiana appears to have 
been barely high enough to hold the late flood along a large part of the line below 
the mouth of the Red River, and much of it between the mouths of the Red and 
Arkansas, at least along the upper part of the " Tensas front," would have proved 
insuflScient but for the local depression in flood levels caused by the crevasses in 
Mississippi. The return of this crevasse water at the lower end of the Yazoo Basin, 
sbove Vieksbuigy restored to the river its full flood volume, probably producing a 
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higher stage in that Tioinity than would have occurred had there been no < 
in the levees on the ^'Tazoo front/' The Inorement of flood stage at and near 
Yicksbnrg was limited---perhap8 to some extent neutralized — by the Biggs andReid 
crevasses just below. That a corresponding abnormal increase of fl6<M stage did 
not manifest itself near the mouth of Red River upon the return of Grevasse water 
at the foot of the Tensas Basin, is probably a phenomenon more apparent than 
real, and due to the fact that Red River failed to supply its usual flood eon tributions. 

But whatever may be concluded as to the effect of the crevasse which occurred 
during the late flood, there can be no reasonable doubt that had its volume been 
swollen b^ such quantities of water aa have frequently come down the Bed and 
Arkansas in other flood years, the existing grade of the greater part of the whole 
levee line would have proved inadequate for efficient control. 

The biennial report of the Louisiana board of State engineers of April 20, 1894, 
has the following statement, which stiU fairly expresses the attitude of that board 
as regards the subject of levee grades: ''The truth is that so long as the height 
which will be reached by extreme floods when entirely confined between levees is not 
ascertained by actual experiment through a series of flood years, the final standard 
of height can only be provisionally determined." 

The experience gained since the date above named has not ^ven us snfficient data 
for final conclusions upon this all-important question. Nothing, however, has been 
developed by the late flood to impair confidence in the sufficiency of tiie graded 
proposed by jrour committee on levees, as stated in Appendix 4, page 3461, Report 
Mississippi River Commission, July 1, 1896. Practically this same grade was pro- 
visionally adopted by the Louisiana board of State engineers for levees below the 
bead of Bayou Lafourche, as reported to the Mississippi River Commisaion in a letter 
of August 22, 1896 (a copv of which is appended hereto), and such work aa has been 
done on these levees by the State and local levee boards since that date has been in 
general accordance with the grades therein described. At that date it was thought 
hardly feasible with the means available to undertake the general raising of levee 
grades above the head of Bayou Lafourche to a height greater than 5 feet above the 
plane of highest water of previous years. A better plane of reference, it is now 
considered, would be the high water of the late flood, and that a grade line 8 feet 
above the high- water plane of 1897 is a reasonable tentative standard to be worked 
to for the present ; though on all parts of the line where 5 feet above previous high 
waters gives a higher grade, the latter is to be preferred. 

As a matter of course, it would be better economy to build at once to the still 
higher grades contemplated in the report of your committee referred to, should it 
appear that the available means and the time requisite for executing the work woold 
warrant such an undertaking. 

As to the form of cross section best adapted to fulfill the purposea for which levees 
are designed, it can hardly be said that anything new has been demonstrated by the 
experience of this flood. 

That form of embankment that will best retain its shape when completely sato- 
rated with water, still seems the best and safest. As the lower portions of a levee 
are generally less dry than the upper parts, there may be reason in giving the sec- 
tion flatter slopes toward the base than near the top: but ^nerally speuiingthe 
form of section having a bench or "banauef on the land side seems to serve all 
the purposes of a flattened slope, and indeed approaches the nsnal form naturally 
taken when it slonghs down and comes to rest in a position of stable equilibrium. 
Moreover, such banquets may generally be easily added to existing levees withont 
the danger of serious sloughing during high water, which always in some degree 
attends the enlargement of a levee bv adding to its comparatively steep land side 
face a thin wedge of earth, though of considerably flatter slope. 

Levees built of almost any sort of earth with side slopes of 1 on 8 have generally 
stood without any sloughing of consequence, wherever the seepage water was well 
drained away from the base; but when drainage is deficient and also where the soil 
appears excessively loose and Mable, the addition of a banqucD, or construction 
with a flatter land side slope, is found to give stability. 

The width of crown may properly vary according to the degree in which the levee 
is exposed to the washing of waves and with the triability of the soil, also to some 
extent, with the height; but in general, a width of 10 or 12 feet seems sufficient. 
The practice of raising the middle of the crown considerably above the edges has 
the advantage of shedding rain water promptly, and thus preventing the formation 
of gullies down the sides ; but it is open to question whether it does not also some- 
what retard the settling together and solidifying of the embankment which it is 
desirable to have take place as early as possible. 

The proper allowance to be made for tne settling or subsidence of embankments ii 
a fruitful source of disagreement between engineers and contractors. The Louisiana 
practice for a number of years past has been to make it a matter of contract that a 
''net cubic yard of solid earth, equal to five-sixths of a gross cnbic yard of Icom 
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earth,'' is the unit of measurement. This definition of the cable yard was adopted 
at a time when most of the levee work was done with wheelbarrows, and there has 
been very little room for disagreements as to its meaning. Bnt since the nse of 
teams and scrapers has become general many contractors appear to think the require- 
ment exeesaiTe. It has not been disooreredi however^ that any dliierence in the 
prices bid is made between work done nnder snch a requirement and nnder those 
which only exact an ezoess of one-eighth or one-tenth over net measurements as an 
allowance. Hence it is thought that nothing could be gained to the public by 
changing this reonirement to conform to the practice which appears to have become 
pretty general elsewhere. Levees built with scrapers certainly sometimes settle 
mors than one-eighth, and if one-fifth in excess of the net measurements were 
always required leyees would certainly be somewhat higher, and apparently at no 
cost to the public. 

A few facta connected with levee construction and maintenanoe, though by no 
means new, may be mentioned as having been emphasized by the experience of this 
dood, such as the danger, more than ever apparent this season, that, earth added to 
levees in enlarging them on the land side may slongh and slide down during high 
water, or whenever it is first thoroughly saturated, even if that condition is delayed 
for ^ears, and the consequent importance of placing all levee enlarffements except 
that in form of ''banquets" on the river side wherever practicable; the impor- 
tance and value of go^ drainage aa a means to prevent sloughing, and to dislodge 
or at least discourage the depredations of burrowing animals, and the llftot that to 
stop leakage or excessive seepage— in faot, for almost any other purpose with which 
eaiih ia added to levees— one spadeful of earth put on the water side of the levee 
is worth dosena placed on the land side. 

The onlv reeonimendations I can make at this time are that gans in the line be 
closed and the work of enlarging the levees throughout the alloviaJ valley to higher 
^nades and stronger sections be carried on as rapidly as means therefor can be made 
available, and that in the interests of Louisiana the lines be extended up Amos 
Bayou in Arkansas, down the Mississippi, left bank, below Bohemia, and especially 
down the right bank below Boug^ie Landing. 

Very reapectfolly, Hbnbt B. Kichardson, 

Okitf State BnginetTp Lovmana, 

CoL G. L. OiixJMPix, 

Corp$ of Engineen, 

JPnMemt Mi89i$9ippi B¥mt CcnaflilsHM. 



UrmB OF THX BOABD OF LOUISIANA 8TATB XNGINBBIU. 

Nbw Orlsahs, La., August ff, 1896, 
Okntlbmsn: The board of State engineers proposes recommending to the boards 
of commissioneTS for the State levee districts in the lower part of Louisiana that 
the construction and enlargement of levees along the MissisHippi River below the 
head of Bayon Lafourche be carried on as rapidly as the means available will per- 
mit, and that tlie top of the levees be fixed as nearly as practicable at a grade line 
(lefiBrred to the highest stages of water in the river thus far recorded) as follows: 
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Th^ reasons for adopting this grade are: (1) That there seems to be » reasonable 
prospect that it may give a margin of 1 or 2 feet above any future flood heights now 
wuBideied probable; (2) that it appears practicable to obtain such grades with the 
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means which ahonld become available within a few vean to come; and (3) etpecially 
that this grade is nnderstood to be identical witii that described or recommended in 
a report by your committee on levees. 

Above the head of Bayon Lafoarche it does not seem practicable at this time to 
undertake the construction or enlargement of levees in any general way to grades 
higher than 5 feet above the highest water recorded. 

For the sake of uniformity it is respectfully suggested that the levee work of the 
United States in the Pontchartrainy Lafourche, fiarataria, and Lake Borgne districte 
be made, as far as practicable with the means available, to conform to the grades 
above described. 

Very respectfully, etc., The Boabd of State Enqiniebes, 

Per Henrt B. Richardson, 

Chirf State Emgineer. 
To the PBEfliDBirr and Mkmbrbs or the Mibsissipfi Riybb GoMMisaioK. 



Appendix 8. 

LETTEE OV MB. O. H. FUBVIS, ENOINBBR, COTTON BELT LEVEE DI8TBIGT, GIVING 

hu yibws as to the lessons of the flood of 1897. 

Office of Cotton Belt Levee Distbict, 

Helena, Arl\, Jure 17^ 1S97, 

SiB : In answer to yours of April 21^ 1897^ I beg leave to state that notwithstanding 
the fftot that the levees of the White River Iront were completely shattered by 
the recent flood (if you will recall my statement before the Commission last year, 
you will remember that I anticipated this result from the first water of any magni- 
tude), I am more firmly convinced of the practicability of leveeing and controlling 
the Mississippi River than ever before. 

My reasons for this statement are^ first, the continued even ratio of rise between 
Cairo and Helena up to the breaking point of the St. Francis levees, where tbe 
effect of the outflow was felt by the Helena gauge four days afterwards. A study of 
a plat of the gauge readings for various years will, I think, show that Helens 
received the return flow from the St. Francis in a way experienced but once before, 
i. e., 1882, when the flood period at Cairo was of such continued diiratiuu tliat the 
St. Francis water with its accumulated height was enabled to again enter the rivei 
at Helena before the channel rise was affected by the Cairo fall, thus producing 
higher water than would otherwise have been possible under similar oonditloDS— 
that is, with the then existing breaks in the White River front below Modoc. In 
other words, up to the time of the St. Francis breaks, and until the eflect of the 
overflow below the St.- Francis Levee was felt at Helena, the gauge relations of Cairo 
and Helena were practically maintained as existed below the 40-foot stage at Cairo, 
or when the river was entirely within its banks. 

I can see no reason why the same flood line praotioally should not exist were tbe 
river completely leveed from Cairo to its moutn, which, if oorrect, would produce an 
extreme flood height of 54.9 at Helena, there being nearly 3 feet greater oscillation 
at Helena than Cairo, due to flatter slope. I think this elevation wiU continue to 
Wood Cottage (365 miles below Cairo), where, if the conditions which existed prior 
to the breaking of the levees prove anything, a very precipitate inclination occnn 
in the flood plane, producing by the time Henrico is reached an abnormal fall of 
about 4 feet. This condition is necessarily bound to continue until gradually restored 
by the flatter slope very much farther down the river. On March 11, by instru- 
mental measurement, the river lacked but 4 feet of overtopping the levee at Wood 
Cottage; on that day there was no water against the levee at Henrico and no lii^h 
banks intervening between it and the river. This levee is 12 feet high and 3 feet 
above fonner high water; the Wood Cottage Levee was also 3 feet above high water, 
which shows that on March 11 the river was within 1 foot of hig;h water at Wood 
Cottage and 9 feet below at Henrico, 12 miles distance by levee, which shows that at 
that time there was 8 feet abnormal fall in that reach. This slope flattened some- 
what, but never attained anything like a normal condition until after the breaks in 
our front permitted the water to reach Henrico by two routes, at the same time less- 
ening the head in the channel. In this connection 1 desire to call your attention to 
the tact that at the Huntington place, 2 miles below Henrico by levee, the water in 
the river attained an elevation nve-tenths above that reached at Henrico, bearing 
evidence of the immense volume of water carried by our breaks into White River. 

As a further reason for believing in the efficacy of levees, I desire to state that I 

Sve very considerable attention to the river itself during the flood, and can assert 
st the even distribution of the current over the entire river up to the time of the 
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bnakiDg of ih« lerees was remarkable. There seemed no difference in its flow at 
ADj point. Hiffh bare were being washed away as well as l>roje<;ting banks opposite, 
both ndes of the towheads and islands were caving, and the river seemed determinea 
to direst its channel of every obstraction and pile it on the banks. Tliis I think 
<,'fiod efidenoe that were the river leveed on both sides, it wonld produce a uniformity 
of cbtonel attainable by no other method and ultimately almost entirely stop the 
firing. 

As to levee dimensions, I am of the opinion that the dimensions used at present are 
93fficient in almost all eases, and would be entirely so if a banquet of suitable 
dimensions be bnilt from 8 to 10 feet below high water, depending on the nature of 
tbe soil. I wonld suggest tliat after levees are built to an 8-foot crown with 3 to 1 
slope, all dirt possible be piled on top, irrespective of slope. This will require 
only about 100 yards per station, and would produce about 3 feet additional height, 
of sufficient strength to hold a flood of short duration, and at the same time it 
vonld save the enormous cost of hnrriedlv raising a levee during a high water; as 
a preeantionary measure of small cott^ I do not think it oan be equaled. 
Yery respectfully, yours, 

C. H. PuBVifl^ Eugimeer L$om JMf <riol 

Col. G. L. GnxBSPix, 






flfininjnmj jBif^ir Cowisliifoa. 



AppbhdixT. 

SDOBT 09 OAVS. H. ■• WATIBlCAir, OOBP8 OV XNGnmBfl, OKSBITABT MTBgfaftTTW 

BiYSB oomfisaioH. 

MlWiTflWTPPl SlYXB COMlflSSION, 

Officx ov thk Skcrbtabt, 
Si. £oti{«. Mo,, May SI, 1997. 

Colonkl: I liATe the honor to submit the following annual report of operations 
onder this office for the year ending May 25, 1897. 

The work in charge of the secretary, Mississippi River Commission^ during the past 
year has been carried on under allotments made by the Mississippi River Commission 
from the appropriations for improving Mississippi River between the Head of the 
Passes and the mouth of the Ohio, contained in the sundry civil bill approved March 
2. 1895, and in the river and harbor bill which became a law June 3, 1896. 

These aOotments ore as follows: 

[1) Mu9%»9ippi River ComsiM^ioii.—Available for salaries, clerical, office, and mis- 
cellaneons expenses of the Mississippi River Commission. 

(2) &mrejf$, gaugea, and ohaervatioM, — Available for the survey of the Mississippi 
River between the Head of the Passes and its head waters, for the establishment and 
maintenance of gauges, for si>ecial surveys and examinations, and for the collection 
and reduction or physical data pertaining to the Mississippi River. 

(5) Dredges and dredging. — Available for the construction and operation of dredges 
for the Mississippi River between Cairo and the Head of the Passes. 

{4) Patrol of the Miseiesippi RIvsr.— Available for patrolling of tbe Mississippi River 
in time of flood for the saving of life and property. This is an emergency allotment 
made by the Mississippi River Commission at its sixty-ninth session, March 24^ 1897| 
to oover expenses incurred in the extraordinary flood of the present year. 

MISSISSIPPI BIYXB OOlOaSSION. 

The Mississippi River Commiision has held^ six sessions during the past year, as 
follows: 

Sixty-fourth session. June 16-22. 1896. at Army Building, New York City. 

Six^.fiith session, August 27-28, 1896, at Army Buildine, New York Cify. 

Sixty -sixth session, October 7. 1896, at Army Building; New York City. 

Sixty-seventh session, November 5-15, 1896, on steamer Missieeippi, St. Louis, Mo., 
to New Orleans, La. 

The various committees of the Conmussion have held the following special meet- 
ings since my last annual report: 

Uenunittee on dredges, September 26-26, 1896, on steamer Search, Cairo, HI., to 
Memphis, Teun. 

Committee on levees, April 29-80, 1897, at St. Louis, Mo. 

A board of officers, consisting of the district ofiicers and secretary, met at St. 
Louis June 11, 1896, by order of the president, to report on the subject of a uniform 



3564 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMT. 

system of monthly reports which would beat confoim to the requirements of Chedv 
No. 2, Office Chief of Engineers, March 21, 1896. 

Complete detail plans and specifications for new dredges have been prepared under 
the siipervision of the committee on dredges. Plans for other plant needed in 
dredging operations haye also been prepared at this office. An nnnsnaily lsrg;e 
amonnt of offiee work and printing have been required in the preparation of reports, 
estimates, ete. 

At the time of last year's i^^ort the steamer Mi$si89ippi was laid np at St Lonii, 
near the Carondelet docks. The work of painting the boat was in progress when 
the extraordinary cyclone of May 27, 1896, struck the eity of St. Loois, but the only 
injury done to the boat was the aisflgnring of the outside painting with the tjing 
dirt and cinders. In the same storm five steamboats were sunk m the harbor ana 
thirteen badly wrecked. The boat was repainted and fitted out with a new filtering 
apparatus. On August 25, 1896, the steamer was put in commission for temporary 
duty as a tender to the dredge Alpha and transferred to dredges and dredging. On 
October 25, 1896, she was relieved and ordered to St. Louis to prepare for the coming 
inspection trip. She arrived October 29, and left St. Louis with the Kississippi 
River Commission aboard November 5. She proceeded down the xiyer, reaching 
New Orleans November 14, 1896. From this point a trip was made to Port Eads, La., 
and return, with tiie members of the Commission and the Board of Engineers, United 
States Army, on board. The steamer returned to St. Lonis November 29, and on 
December 4 was again transferred temporarily to dredges and dredging and ordered 
to tlie lower river. She was fiuallv relieved December 15, 1896, and laid up for the 
winter at East Cairo, Ky. On February 27, 1897, she was ordered to St. Lonia to 
prepare for the spring Commission trip. A new mud drum was purchased and exten- 
sive repairs were made to the boilers and furnaces. The boat left St. Lonis with the 
Commission March 24, 1897, reaching New Orleans March 31. She was utilized on 
the up trip for the purpose of speoialflood observations, reaching St. Louis Apnl 16, 
and being laid up at the foot of Soper street on the 18th. 

BUBVBYS, GAUGSfl, AND OBSBBYAnOlll. 

A eomplete history of the work of this character conducted by the Mississippi 
River Commission and its predeoessora prior to May 25, 1896, will be found in the 
Annual Keport of the Chief of Engineers for 1896, in part 6, pages 3575-3576. 

Survey of the MisaUsippi River. — This survey, which is directed by law to extend 
from the Head of the Passes to the headwaters of the river, is being made with a 
view of obtaining sufficient data for accurate topographical and hydrographical 
maps, which may be used in studying the physic^ characteristics of the river and In 
plunning improvement, and which may also serve as a basis for future surveys by 
4 means of which the changes in bed and banks may be ascertained and their cansee 

and effects studied. It has therefore been carried on in the most thorough manner, 
Ij ' using only the most approved methods. The field work consists of secondary trian- 

j ; ffulation, precise levels, topography, and hydrography. The limits of error allowed 

1 for the secondary tri angulation work are well within the limits of those usnally 

I established for primary work. The methods used on this survey are fully explained 

' -* in the Annual Keport of the Chief of Engineers for 1891, part 6, pages 3474-3485. 

i j As the secondary triangulation and the establishment of tlie stone line bench 

1 marks had been completed to Fort Snelling, Minn., the previous year, the work of 

J[ the past season has consisted of the topography, contouring, and hydrography onlr. 

|, 4> Owing to the high stage of the river for two months of the season the work was 

I ^l confined to the topography and levels along the bluffs and high ground. One hon- 

j., dred miles of river was covered between Arnolds Landing and Prairie dn Chien 

' before a suitable stage was reached by the river for the survey of the bars and low- 

lands. On July 26 the party turned back to Arnolds Landing and took np the 
hydrography and topography of the bottom lands and bars, which work was com- 
I pleted near Prairie du Chien by September 11; and from that time to the end of the 

I season ; which closed near Brownsville, Minn., on November 6, the topography and 

I hydrography were carried along together. 

I , It is found in practical experience that this plan of going over the ground twice 

does not materially increase the expense, and it does add very materially to the 
length of the season. Good results can only be obtained by surveying the river and 
i its bars and lowlands at low stage; but, on the other hand, if the work is entirely 

I confined to low- stage periods the season would be very short. It is also found that 

> the high water makes easier of access the bluffs and nigh ground, so that this por- 

tion of the work can be more conveniently done at a high stage. 
I The topographical work now being done is in a very intricate country, the ny^ 

being separated by a network of sloughs from the bluffs bounding the TAuey. 
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The field work of the season may be aammarized as follows: 

Main rirer snrreyed, channel distance miles.. 160 

Topograpbj • square miles.. 332.2 

Hydrographj do 56.7 

On NoTember 7 the field party was disbanded at Lacrosse, Wis., the engineers 
he'mg transferred to the secretary's of9ce, where the work of reducing and platting 
the work and the season's notes was carried on during the winter. 

The steamer Patrol, the survey boat lllinoU, and fuel barges were put into winter 
qnsrters at Lansing, Iowa. 

The survey of the river was resumed May 20, 1897, at the upper limit of the work 
of 1896, near Brownsville, Minn. (751 miles above Cairo). The organization of the 
party and the plant and methods used are practically the same as last seanon . The 
river being now at a high stage the survey will be confined to the blufis and lands 
above overflow until such time as the stage is favorable for hydrography and surveys 
of the bars and lowlands. 

Gauges. — ^The permanent gauges of the Mi8si8sii>pi River Commission (14 on the 
>IiB8issippi, 1 on the St. Francis, and 1 on the White River) have been maintained 
thronghout the past year. They have been inspected by a party on the steamer 
Starch three different times during the past year. Necessary repairs were made to 
the gauges and bulletins at each inspection. No material change has been made in 
the location of any of these gauges except that at Mhoons Landing, which was moved 
upstream about ^5 meters on account of caving banks. 

The importance of frequent inspection of the gauges can not be too strongly 
emphasized. It is believed that the small corrections to the observers' gauge read- 
mgs required daring the past year may be fairly credited to the increasea number of 
these inspections. 

In this connection I would renew the recommendations of previous secretaries that 
all gan^ on the Lower Mississippi River be placed under the control of the Missis- 
sippi River Commission. Many of these gauges are now maintained separately by 
thB Engineer Department under the permanent appropriation authorized by the act 
of February 21, 1871. A history of these United States Engineer gauges will be 
fonnd in the Annual Report of the Chief of Engineers for 1896, part 3, pages 1633- 
1638, the officer in charge being Maj. Joseph H. WiUard, Corps of Engineers, United 
States Army. In the Annual Report of the Chief of Engineers for 1888, page 1373, 
Captain (now Mi^or) Willard states : 

"Reports are roceived at this office weekly, and after review are consolidated and 
tent to the secretary of the Mississippi River Commission for revision and publica- 
tion. The amount appropriated is not sufficient to pay a special clerk for tne work 
in this office, and as it has to be revised by the secretary of the Commission, I think 
it would 1ms more satisfactory and economical to transfer the whole business to the 
Commission; and it would seem to come under the special province of that body in 
accordance with sections 3 and 4 of bhe act approved June 28, 1879.'' 

A special boat is now employed by the Commission for the purpose of inspecting 
theix own gauges, and as it has to pass by Major Willard's gauges, very little extra 
expense would be attached to their inspection and repair. I have no doubt that 
sach a consolidation would materially reduce the cost of inspection. 

I would also recommend that some arrangement be made with the Weather Bureau 
so that only one gauge at any given point will be read by Government observers. 
As it is now, at many places reports from different gauges are turned in by the Engi- 
neer Department and the Weather Bureau observers. These conflicting reports, 
when published in tibe daily press, give rise to great confusion, and sometimes, as 
during the last flood, cause needless alarm. 

The self-registering gauges at Biloxi and Fort Jackson have been read throughout 
the year, but the record of the latter is very poor and it will soon be abandoned. 
The Biloxi record has been carefully kept and will doubtless eventually prove of 
great vidue in determining the mean gulf level. 

The high-water gauges (182 in number) established every 6 miles between Cairo 
and Fort Jackson have been carefully read during the last flood, and it is believed 
that the extreme high-water plane has been better determined than ever heretofore. 
The gauges used are self-recording, and when not read by an observer little difficulty 
was experienced in locating the extreme readings from the water stains. A descrip- 
tion and sketch of these gauges, and tables caving the elevations and the extreme 
readings, will be fonnd in the report of J. A. Ookerson, principal assistant engineer, 
accompanying. 

Ditckarge oh$ervailan$,—The gauge-inspection party on the steamer Search has also 
heen ohareed with the obtaining of the nigh and low water discharges required by 
the CommiaaiQn* Tho veliMity measurements have been made with the Haskell our- 
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rent meter and with doable floats. The resnlt of these discharge obaeryatioin will 
be found in AssiBtant Ockerson's report, appended. 

The continuance of the extreme high stage thronghont the entire lower liyer for 
BO loDg a period is something remarkable. 

Plant and outfit,— The steamer Patrol, survey boat Illinois, and fael ba^ were 
nsed in the field the last season for the survey of the Mississippi River, spending tlie 
winter at Lansing, Iowa. These boats are now in the field with the regular tmrvty 
party. 

The steamer Search has been kept constantly in commission, engaged in making 
gauge inspections, discharge observations, and surveys in connection with dredj^ing 
operations. 

No extraordinary repairs to plant, under the allotment for BUTveja, gaages, and 
observations, have been found necessary during the past year. 

Ojjlioe work, — ^I'he usual ofiice work in connection with surveys, gauges, and obeer- 
vations has been carried on during the past year. The detailed charts of the Missis- 
sippi River, 1 : 20,000, from the Head of the Passes to Davenport, Iowa, and the iach- 
mile sheets from the mouth of the Mississippi River to near Keithsbnrp:, Iowa, have 
now all been published. The upper alluvial valley map has been published in two 
sheets, from Cairo, 111., to above Burlington, Iowa. The other two sheets of this 
map have not yet been completed. A district map of the Lower Mississippi, in con- 
venient form for reference and corrected according to the last information, has jart 
been published. 

Additional details of work relating to surveys, gauges, and observations will be 
found in accompanying report of Assistant J. A. Ockerson, to which attention is 
invited. 

DRBDGB8 AND DBBDOINO. 

At the date of my last annual report only one dredge, the Alpha, had as yet been 
put in charge of the secretary. The contract for the Gamma had been let to Joha 
S. (George and Howard P. Eells, receivers of Bncyrus Steam Shovel and Dredge Com- 
pany, at South Milwaukee, Wis. 

In May, 1896, the following plant for dredging operations was tranaferrad fiom the 
First and Second districts: 
1 quarter boat, No, IS, 
1 tow boat, Minnetonha, 
1 pile driver. No, SI, 

1 fuel fiat. 

2 barges. 

And the following from the Third distriett 
1 tow boat, Vidalia. 
1 pile driver. 
1 barge. 
On June 30 1896; the dredge Bela was also transfeired to the seeretary from Fhvt 
and Second districts. 

-W«W woffc.— Extensive repairs were made to the Alpha and Beta and plant durine 
the summer, and dredging operations were begun September 1, 1896, and closed 
about the middle of November, 1896. Dredging was done at the following bars: 
By Alpha: 

Cherokee Crossing (89 R.), September 5-28, 1896. 
Upper Point Pleasant (79 R.), September 29-October 19, 1898. 
Compromise Bar (77 L.), October 24-November 15, 1896. 
By Beta: 

Island No. 40 (211 L.), August 31-September 24, 1896. 
Island No. 34 (179 R.), September 25-30, 1896. 
Osceola (164.5 R.), September 30-October 9, 1896. 
Hathaways, Lower Crossing (102 L.), October ^15, 1896. 
Cherokee Crossing (89 R.), October 15-24, 1896. 
Cherokee Crossing, November 3-13, 1896. 
Lower Point Pleasant (79.5 R.), October 25-November 3, 1896. 
The results of the dredging were generally satisfactory, an increased depth of from 
1 to 4 feet at the lowest stage being obtained. A detailed report of the operations 
during the low- water season, made by me April 13 last to the President of the Mis- 
sissippi River Commission, is appended hereto and attention is invited to the same. 
Attention is also invited to an appended report of Assistant Engineer C. W. Stnrte- 
vant on the subject of location of dredged channels. 

At the close of the season the entire plant was put in winter quarters at East Cairo, 
Ky., only a small force being retained through the winter. 

Further details relative to the care and repair of dredging plant will be found in 
report of Assistant Ockerson, appended, together with a table giving the cost of said 
repairs to May 1, 1897. 
New drsd^M.— During the past year four new hydraulic dredges hare been nndor 
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ooDtttraction for the Mississippi River Commission, of whioli two, the Gamma and 
Dellaf are nearly ready for the tests prescribed by contract. 

The oonstroction of the Oamma was awarded to John S. George and Howard P. 
EellSy recelTers Bncyms Steam Shovel and Dredge Company, South Milwankee, 
Wis., fbr the siun of $85,530.00. This contract was approved by the Chief of Engi- 
neers Jnly 25, 1896. 

The eonstraotion of the Delta was awarded after the passage of the act of Jnne 3, 

1896, to the New York Dredging^ Corapanjr, of New York, N. Y., for $124,940, the con- 
tnei being approved by the Chief of Engineers September 19, 1896. 

The general specifications for both those dredges will he found in the proposals 
printed in the report of the Mississippi River Commission for 1896, pp. 3467-3472. 
(Appendix W W, Annual Report of the Chief of Engineers for 1896.) 'iho contract 
time for the oompletion of the dredge Gamma has been extended sixty days and 
that for the Delia thirty days on account of delays due to the extraordinary high 
water last spring. 

After the passage of the act of June 3, 1896, the Mississippi River Commission 
directed the committee on dredges to prepare detailed plans for two new hydraulic 
dredges. Propoeals for these dredges, the EpniJon and Zeta, were opened November 
11, 1896, and tne contract was awarded to the lowest bidders, The Springfield Boiler 
and Manufacturing Company, of Springfield, 111. The contract price for the Epfilan 
is $102,000 and that for the Zeta $106,000. Contract for these two dredges was 
approved bv the Chief of Enffineers on December 31, 1896, and they are required to 
be delivered for test on or before Oetober 6, 1897. 

When these four dredges are completed the Commission will possess a fleet of six 
dredges. The adopted plans contemplate the construction of seven, and possible 
future eonstmction of two additional dredees. The Gamma and B^eiUm are pro- 
vided with jet agitators and the Delta and Zeta with cutter agitators. 

The construction of the hull of the Gamma was begun at Jefi'ersonville, Ind., on 
Jaly 25. and it was launched on November 9. Immediately after launching, with 
the hull seotions of the suction and discharge ]>ipe aboard, the hull showed a draft 
of 18 inches forward and 12 inches aft. The boiler construction was begun August 
U and completed October' 1. The erection of boilers, chimneys, etc., was practi- 
cally eom^leted by December 20, 1896. The cabin was completed by January 16. 
Construction of the machinery was beffun as soon as the contract was signed and 
all shop work was completed by the end of January. The erection of the machinery 
was begun October 13^ 1896, and was practically completed by the end of February, 

1897. The dredge arrived at Cairo, lU., on April 28, and has just been delivered to 
the Government at East Cairo, Ky., for inspection prior to test. The draft of the 
dredge in complete working order will probably not exceed 4 feet. A full descrip- 
tion of this dredge and additional dstails relative to the history of its construction 
will be found in the appended report of Assistant J. A. Ookerson, to which atten- 
tion is invited. 

The hnll of the Delia was constructed at Clifton Terrace, a short distance above 
Alton, 111., on the Upper Mississippi River. The hiill was launched on February 20, 
1897. By the end of May the cabin had practically been completed. The machinery 
and boilers were constructed iiininly in the vicinity of New York City and Phila- 
delphia and completed about the end of January, 1^. The erection of machinery 
was liegun on February 3, and is now about complete. The dredge was towed to St. 
Louis on May 17. Steam was raised on May 25. The floating pipe line has not yet 
been delivered at St. Louis. The draft of the boat in complete working order will 
be somewhat less tlian the contract requirement of 4^ feet. Additional details of 
the history of the construction of this dredge and a fttU description of the various 
parts of the machinery will be found in the report of Assistant Ockerson, appended, 
to which attention is invited. 

The hulls of the dredges EpHlon and Zeta are heing erected by The Springfield 
Boiler and Manufacturing Company at Grafton, 111. The work has not progressed 
yer- far, only the fhtming and bottom plating having as yet been erected. Progress 
is Iteing maae on the manufacture of the pumps and machinery. The contractors 
hope to be able to launch the hull by July 15, but this does not seem probable with 
the present rate of progress. 

The specifications for the construction of these dredges will be found appended, 
Appendix B. 

COIOIBBCIAL STATISTICS. 

Commercial statietica relating to the Lower Mississippi River can not be obtained 
withont employing special agents for their collection. The past year was unnsnally 
favorable f<nr tomsportation interests, and it is known that the traffic was larger, 
partieularly during the low- water season, than at any time previously in the last 
five years. 

The following papers accompany this report: 

Money statement. 

Abstract of all proposals, in the order of date of opening bids. 
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List of contracts in force, with names of contractors, dates of approyal, of begin- 
ning of work, and expiration. 

Statement of charts issued and sold. 

List of civilian engineers. 

Approximate value of plant. 

Appendix 7 A, laws affecting the Mississippi Riyer Commission, March 4, 1895, to 
June 30, 1897. 

Appendix 7 B, specifications for the oonstmction of hydraulic dredges EpHUm sod 
Zeta, 

Appendix 7 C, report of Capt. H. E. Waterman, Corps of Engineers, secretary 
Mississippi River Commission, upon dredging operations on the Mississippi River 
between Cairo, 111., and Memphis, Teun., during low- water season of 1896. 

Appendix 7 D, re[>ort of Assistant Engineer J. A. Ockerson on field work, office 
reduction and mapping, and on the constructionj^care, and repair of dredges. 

Appendix 7 £, report of Assistant Engineer C. W. Stortevant on location of dredge 
channels. 

Respectfully submitted. 

H. E. Watsrmak, 
Captain, Carpt of Engineen, 
Secretary Mi$$i9iippi Bivar Commiitioa, 

Col. G. L. GiLLBSPIS, 

Cofp$ of Engineers, U. 8. A,, 

Fre$ident MisHsHppi Biver dmnUsiiam, 

Money statement. 

July 1, 1896, balance unexpended $281,627.60 

Amount appropriated by act of June 3, 1896 a$235, 445. 19 

Amountauthorizedby actof Jnne3, 1896 254,000.00 

Amount transferred by Capt. Graham D. Fitch, Corps of En- 
gineers, in charge first and second districts 62, 210. 11 

Amount transferred from allotment for ''Ash brook Neck," 

third district 10,000.00 

661,655.80 

843,282.90 
June 80, 1897, amount expended daring fiscal year 883,686.50 

July 1, 1897, balance unexpended 459,596.40 

July 1, 1897, outstanding liabilities $68,395.76 

July 1, 1897, amount covered by uncompleted contracts 254, 266. 20 

322,651.96 

July 1,1897, balance available 136,944.44 

{Amount that can be profitably expended in fiscal year endinff June 80, 1899 975, 895. 00 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897. 



Jhairad of propoaaU for hydraulio ^redge$f received in retponte ic adverU$ement dated 
October 11, 1896, and opened hy Capt, H, E, Waterman, Corp§ of Engineer$, Norembtr 
11, 1896. 



No. of 
pro- 
POmL 



Bidder. 



For one dredge. 



For dredge 
with water- 
jet agitators. 



For dredge 
with mechan- 
ical agitators. 



For two dredges. 



For dredge 
with water- 
Jet agitetora. 



For dredge 
withnierban- 
icalagiUtore. 



Springfleld Boiler and Mannfaotnr- 
ingCoM Springfield, 111 

John S. George, U. P. Eells, receiv- 
ers, Baoyroa Steam Shovel and 
Bredge Co., South Milwaukee, 
Wis.. 

Hew York Dredging Co., New York, 
N.Y 



$106,507.07 



110,760.00 

300,000.00 

.0106,000.00 



$100,080.60 



ISO, 760. 00 



6$10S,000.00 



U0,600.00 
0100,000.00 



61106,000.00 
120,600.00 



.do.. 



900,000.00 
el05,000.00 



#100.000.00 



a Does not inolnde $1,064.81 allotted to secretary Mississippi Biver Commission out of amount appro- 
priated by this act bnt expended bj oflScer in charge of fourth distriot. 
b Accepted. 
a Specifications to be modified to thoir requirement*. 
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AUtrmet 9f pr^posaU for fumitkit^ ooal, received in reeponee to adverUeemeni dated May 
S, 2S97, and opened by Capt. H. E. Waiemutn, Corps of Engineers, June 2, 1897. 



^i^ NomeandaddTCMof 
jjS;, bidder. 

- i 


Lotl.-120.000 
boahflJa ooid. 


Lot H -80,000 
bnabela ooal. 




Qnantiij. 


Price 

per 

bnahel. 


QoMitl^. 


Price 

per 

busheL 


Bemarki. 


1 


Cgrj^^Co- Co.. 

a Jotto k. Go., PItto- 
1 borg.Pm. 


Bu8hel9. 
00,000 

60,000 

120,000 

al20,000 
120,000 


8 


BumMU. 
40,000 

40,000 
80,000 

a80,000 
80,000 


Genu. 

6i 
8 


From Mnddy YaUev Mining and 
Mannfactiuing Conipany'a 
mine, ]oca(ed at HHlliday aboro, 
m. In barges containing 3,000 
to 10,000 busheU. 

Prom W. H. Brown Sons' (Pitta- 
burg coal) mine, located at 
MonoDgnhela. 

From Mnddy Valloy Mining and 

mine, located at Hallidaysboro, 
m. In barges containing Arom 
3.000 to lO.UOO bushels. 

From W. H. Brown Sons' (Pitta- 
burg ooal) mine, located at Mo- 
nongAhela. 

From Cincinnati mine, located 
at Courtney, on the Mononga- 
hela Kiver, Pennsylvania. 



a Accepted. 



Ahetraei of propoeals for fumiehing the eervioee of towboais, received in reeponee to 
ttdverOeement dated May 6, 1897, and opened by Capt, H, E. Waterman, Corpe of 
Engineere, June 4, 1897. 



No. 


Name and address of 
bidder. 


For period of 80 days or 
more. 


For period less than 80 days. 


Bemarka. 


Name of steamer. 


Bate 

per day. 


Nsme of steamer. 


Bate 
perday. 




Frederick Hartweg, Cin- 
cinnati, Ohio. 

Huae & Loomia Ice and 
Tranaportation Co., St. 
Louia, Mo. 

St. Louia and MiasiMippi 
Valley TransporUtion 
Co.. St. Louis, Mo. 

The McKinley Coal Co., 
Pittsburg, Pa. 

O^Neil & Co., Pittsburg, 

Ljale Coal Co., Pitts- 
burg. Pa. 

FacJil? Coal Co., Pitta- 
burg. Pa. 

Belief TowboatCo., New 
Cumberland, W. Va. 

W^m. B. Rodgera, Pitta- 
buix. Pa. 

O. C. i)onda, Woodlawn, 

C. Jutte & Co., Pitts- 
burg, Pa. 

AdYance Coal Co., Pitts- 
burg, Pa. 


H.F.Friabie 

Jack Frost 

Future City 

Tom Bees No. 2 . . 

Fred Wilson 

Josh Cook 

Pacific No. 2 

Belief 


$49.00 
40.00 

85.00 

50.00 

78.00 

70.00 

100.00 

30.00 

80.00 

20.00 

35.00 
80.00 
87.50 


H.F.Frisble 

Jack Frost 

Future City 

Tom Bees No. 2... 

Fred Wilson 

Josh Cook 


$60.00 
50.00 

70.00 

100.00 
140.00 

aoo.oo 


Accepted. 
Do. 






75.00 
100.00 






Ironsides ......... 


Ironaldes 




10 


PoflM^ ,.... 






u 


/Onward 


Onward 


50.00 
100.00 
80.00 




12 


\ Raymond Homer. 
JohnMoren 


Raymond Homer. 
JohnMoren 





sua 97 ^224 



i 
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Ahairaci of proposals for the oonstruciion of three stem-wheel steam tenders, receit 
response to advertisement dated May £5, 1897, and opened by Capt. H. E. Watet 
Corps of Engineers^ June 24, 1897, 



^1 \ 



It f 











Bidder. 


For one steam tender. 






No. 


Mat«ria] nsed in 
oonstmction. 


Price. 


Material need in 
oonstmction. 


Price. 


Material used in 
cons traction. 


1 


1 


Cincinnati Marine 
Rwy. Co., Cinoln- 
nail, Ohio. 

Ed. J. Howard. Jef- 
fertsonville, Ind. 

Iowa Iron Works, 
Dabuqae, Iowa. 

Thofl.P.Morse,St. 

Louis, Mo. 
Lather M. Emerson, 

St. Louis, Mo. 
Thomas M. Rees, 

PitUburg, Pa. 


Wood 


♦4.W0 

5,110 
6,060 

5.995 
6,860 

7,080 

6,400 

6,990 

8,300 
11,200 

11,700 


Wood 


♦9,200 

10,220 
11,320 

11,860 
13,600 

14,060 

12,600 

13,600 

16,400 
22,200 

23,200 


Wood 


\ 


2 

aZ 


do 

Steel frame and 
wood sheath- 

w'SS 


do 

Steel frameand 
wood sheath- 

w'SS 

Steel frame and 
wood sheath- 
ing. 

All steel ex- 
cept decks. 

Wood 


do 

Steel fr'ame and 
wood sheath- 
ing. 

Wood 




4 


Steel frame and 
wood sheath- 
ing. 

AU steel ex- 
cept decks. 

Wood 


Steel frame and 
wood sheath- 
ing. 

All steel ex- 
cept decks. 

Wood 




6 

b6 


do 

do 


do 

do 


do 

do 






Steel frame and 
wood sheath- 
ing. 

All steel ex. 
cept decks. 


Steel frame and 
wood sheath- 
ing. 

All steel ex- 
cept decks. 


Steel frameand 
wood sheath- 
ing. 

All steel ex- 
cept decks. 





a Delivery to be made at Dubuque, Iowa. 



h Delivery to be made at Pittsburg, Pa. 



lAst of oontracts in force June SO, 1897, secretary's office, Mississippi River Commi 



Contract for— 



Construction of one 
hydraalio dredge 
(Gamma), a 



Construction of one 
hydraulic dredge 
(Delta) . a 

Conatrnctlon of two 
hydraulic dredges 
(Epsilon and Zeta). 

200,000 bushels coal 6.. 



Contractor. 



John S. Oeorge and 
Howard P. Eells, 
receivers, Bucy- 
rufl Steam Shovel 
and Dredge Co. 

New York Dredg- 
ing Co. 

The Springfield 
Boiler and Manu- 
facturingCo. 

Frederick Uartweg 



Date of 
contract. 



May 22, 1896 

June 25, 1896 
Deo. 5,1896 
Apr. 24, 1896 



Date of 
approvaL 



Date of be- 
ginning work. 



July 26, 1896 

Sept 19, 1896 
Deo. 81,1896 
May 20, 1896 



July 29, 1896 

Sept. 26, 1896 
Jan. 6,1897 
June 1,1896 



Dat< 
expin 



Mar. a 
ExU 



Mav24 
ExU 
onei 

Oct. 



Dec. a 



a Dredi^e now undergoing tests. 

6 Contract still in force until coal barges are returned by United Statea. 



Statement of maps and charts issued and sold from June 1, 1896, to June SO, 189^ 



Description. 



Upper alluvial TaUey map 

Lower alluvial valley map 

Inch to mile map 

Detail chart, 1:20,000 

Detail chart, 1 : 10,000 (harbor New Orleans) . 
District map Lower Mississippi River 



Total. 



Free. 


ScOd. 


2 


3 


40 


192 


438 


406 


2,712 


868 


72 


40 


20 




3,284 


1.008 



Proceeds deposited with assistant treasurer of the United States at St. Loais, 
$135.38. 



u 
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Li8t ofdrilian engtneer* employed on works of iho Mi99%$Hppi River Commi$Hon in charge 
of Capt H, E, fVaierman, Corps of Engineers, secretary, from May £6, 1896, to Jnne 
SO, 1S97. 





Time 
em- 
ployed. 


Pay per 
month. 


Where employed. 


Work on whioh employed. 


J. iu Ockenon, St. Louis, Mo. 
Thoe. MIddleton, St. Lonia, 


Mos.Ih. 
13 5 

13 

18 5 

13 6 
18 5 

18 6 

4 5 
13 6 

6 

18 6 


1250 

300 

175 

176 
175 

160 

136 
160 

150 

176 


In field and secre- 
tary's office. 


In charge of snrreys, gsnges, 
and obserrations. 

SarveTB and redaction of fleU 

work. 
In charge of computing diTision. 
Drawing maps, saryeys, gaages, 

and obeerrationa. 
Surreys and reduction of field 

work. 
Do. 


Mo. 
A. T. Morrow, Boclrf ord, ni . . 

KiTM TnDy, St. Louie, Mo. . . 
C. W. Clark, Webeter Oroyee, 


do 


Secretary's oi&ce — 
do 


Mo. 
W. G. Comber, Benton. Mo . . . 

Geo. H. French, Benton, Mo. . 


In field and score- 
tary's office. 


C. W. StnrteTent, Apnleton, 


Infield 


Dredges and dredging. 
Do. 


City, Mo. 
Peter Mofsnsen, Cfaiimpaign, 

a H. Twining, Kew York, 
N. X. 


do 


President's office.... 





Approximate value of plant belonging to the United States used on works under the Missis- 
sippi Biver Commission, in charge of Capt, H. E, Waterman, Corps of Engineers, sec- 
retary. 



Class of property. 



No. 



Present ap- 
proximate 
Talae. 



Dredge Alpha and outfit 

Dredge Beta and ontfit 

Dredge Gamma and outfit 

Dredge Delta and outfit 

Stearaboat Miseiesippi and outfit. . . 
St^mbost Minnetonlca and outfit . 

Steamboat Patrol and outfit 

Steamboat Search and outfit 

Steamboat YldaliA and outfit 

Bargee 

Pile sinkers 

Sorvey boat Illinois and outfit 

Quarter boat No. 13 and outfit 

Flatboats 

Rowboats 

Foel barge 

SnryeTing instruments 

Drawuig instruments 

Printing plant 

Diving outfit 

Photographic outfit 

0£Bce f nmiture 

Books, etc 



$44, 770. 10 

198, 817. 61 

80,936.88 

126,742.00 

61,483.87 

13, 442. 04 

12, 686. 21 

8, 177. 60 

2,432.60 

15,000.00 

7,600.00 

1,800.00 

1,800.00 

900.00 

600.03 

860.00 

4,773.61 

880.00 

687.91 

671.60 

824.79 

088.25 

207.00 



Total. 



0,830.96 



APPSNDIXSB ACCOMPANYING THE REPORT OF CAPT. H. S. WATERMAN, CORPS OF 
ENGINEERS, SECRETARY MISSISSIPPI RIVER COMMISSION. 



A. LawB affecting the MissiBsippi Birer Conuniflsion. March 4, 1895, to June 30^ 
1897. 

B. Specifications for the constrnction of hydranlic dredges Epeilon and Zeta. 

C. Report of Capt. H. E. Waterman, Corps of Engineers, secretary Mississippi 
BiTer Commission, npon dredging operations on the Mississippi River, between 
Cairo, 111., and Memphis, Tenn., daring the low- water season of 1896. 

B. Report of Assistant Engineer J. A. Ockerson, on field work, office redaction, 
and mapping, and on the constrnction, care, and repair of dredges. 
£. Report of Assistant Engineer C. W. Stortevant on location of dredge channels. 



\r . 
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LUT OF PLATES ACCOMPANTHIG THS REPORT OF GAPT. H. X. WATBRMAV, CORPS OF 
XNGINBKR8, U. B. A., BECRKTART MISSISSIPPI RIVER OOMMISBIOM. 

Plate 1.— Point Pleasant and vicinity. Before dredging. 
Plate 2. — Compromise Bar (77). Before, during, and after dredging. 
Plate 3. — Upper Point Pleasant Bar (79). Before and after dredging. 
Plate 4.^Lower Point Pleasant Bar (79.5). Before and after dredging. 
Plate 6.— Cherokee Crossing (89). Before and after dredging. 
Plate 6. — Hatha ways Lower Crossing (102). Before and after dredging 
Plate 7. — Osceola Bar (164). Before and after dredging. 

'redgin^ 



Angiistta 



Plate 8.— Island No. 34 (179). Before and after dredging. 
Plate 9.— Island No. 40 (211). Before and after dredging. 
Plate 10. — Hvdrographs of New Madrid, Fnlton, ana Memphis gauges. 

December, 1896. 

Plate 11. — Hydrographs Mississippi Biyer, Cairo to Fort Jackson. 1897. 
Plates 12, 13, 14, 16, 16> 17, 18, !§,• 20,» 21,» 22,» 23, 24, 25, 26, 27, 28, 29, 30, 31.- 

Comparison of cross -section elements derived irom soryeys of 1882-83 and 1895-96j 

from VioksbnTg, Miss., to Donaldsonyille, La. 



Appendix 7 A. 

f ULWS AWBCnHe THE MISSISSIPPI RIVER OOMUSSION, KAROH 4, 1896. ID XUXM 30, 

li 1897. 

[Oopies of all preyloui Uwi will be ftmnd in the AnniiA] Beporte of the MisiiMippi River Oommleeioi 

for 1889 and 1896.f 

AN ACT Making appropriations for the oonstraction, repair, and preaerration of *^«''^*r pnUii 
works on rivers and liarborBt and for other porpoaee. 

• ••••• • 

Improving Mississippi River from Head of Passes to the mouth of the Ohio Biver, 
inoluding suariee, clerical, oflQce, traveling, and miscellaneous expenses of the Mifr 
siflsippi Kiver Commission : Continuing improvement, six hundred and twenty-fivf 
thousand dollars, which sum shall be expended under the direction of the SecretaT^ 
of War^ in accordance with the plans, specifications, and recommendations of th< 
Mississippi River Commission, as approved by the Chief of Engineers, for 'the gen- 
eral improvement of the river, for tlie building and repairing of levees, and for sur^ 
veys, including the continuation of the survey oetween Head of Passes and the hea^ 
waters of the nver, such improvement, surveys, building and repairs of levees to hi 
made and carried on in such manner as in their opinion shall best impro-v^ naviga' 
tion and promote the interests of oonmierce at all stages of the river: Provided^ 
That on and after the passage of this Act additional contracts may be entered intc 
by the Secretary of War for such materials and work as may be neoessai^ to carr^i 
on continuously the plans of the Mississippi River Commission as aforesaid, or said 
materials may be purchased and work done otherwise than by contract, to be paid 
for as appropriations may from time to time be made by law, not exceeding in the 
&Rgi*sgate eight million three hundred and seventy-five thousand dollars, exclusive 
of the amount herein appropriated : Prwided fmrther, That for the fiscal year ending 

I J June thirtieth, eighteen hundred and ninety-seven, said contracts, and material 

<i purchased, and work done otherwise than by contract shall not exceed the sum oi 

I ji I six hundred and twenty-five thousand dollars, and thereafter shall not exceed the 

I* sum of two million five hundred and eighty-three thousand three hundred and 

/ n I thirty- three dollars annually for the three years beginning July first, eighteen hun- 

dred and ninety-seven : Provided furthety That the money hereby appropriated and 
authorized to be expended in pursuance of said contracts, or so much thereof aa 
may be necessary, shall be expended in the construction of suitable dredge boate 
and other devices and appliances, and in the maintenance and operation of the 
same, with the view of ultimately obtaining and maintaining a navigable channel 
from Cairo down^ not less than two hundred and fifty feet in width and nine feet in 
depth at all periods of the year except when navigation is closed by ice : Provided 
further. That of the sum hereby appropriated and authorized to be expended, the 
sum OT sixty-four thousand dollars shall be ean>ended in the rectification or the 
banks at Greenville, Mississippi, and sixty-four thousand dollars in the rectification 
I of the banks at Helena, Arkansas, accoixling to late plans submitted by Captain 

Qraham D. Fitch, Corps of Eni^neers, and sixteen thousand dollars in the rectifica- 
tion of the banks at New Madrid, Missouri. 
For work in accordance with the plans and specifications of the Mississippi Rivei 
I Commission : 

! * Not printed. 

I 

I 
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At the hsrbor of New Orleuui, Loairiana: Coatinniiig improvement, one hundred 
and ten thoneaad dollars; 

At the harbor of Natches and Yidalia, Miesisaippi and Lonisiana, sixty-fonr thon- 
■miid dollars ; 

For reetifieation of Red and Atohafalaya rivers, Louisiana: Continaing improYe- 
ment, forty thousand dollars; 

At the harbor of Memphis, Tennessee, seventy thousand dollars; of which thirty- 
five tlkonsaiid dollan shall be expended in dredging and improving Wolf River from 
it« month to the connty bridge on Second street, not exceeding two and a half miles 
Qpsaidstesan. 

• •••••« 

Siea 2. That the Secretary of War is directed to oanse to be prepared a compilation 
of all general laws that have been enacted from time to time by Coneress for the 
maintenance, protection, and preservation of the navigable waters of the United 
States which are now in force, and to snbmit the same to Congress at its session in 
December next, together with snoh recommendation as to revision, emendation, or 
enlargement of the said laws as, in his Judgment, will be advantageous to the public 
interest. 

Sec. 5. That under the authority to make contracts for materials and work, under 
theproTisions of this Act, in addition to the sums appropriated herein, the Secretary 
of War shall not obligate the Government to pay, in any one fiscal year, beginning 
July first, eighteen hundred and ninety-seven, more than four hundred thousand dol- 
lars upon the said contracts for any one of the works herein placed under the con- 
tract system, except as herein otherwise specifically authorized to do ; Provided any 
part of the annual allotment herein provided for, not earned and paid for material 
furnished or work done in one fiscal year, may be paid for material furnished and 
work done under the contracts in any subsequent fiscal year: Provided further, That 
nothing herein contained shall be so construed as to prevent the Secretary of War 
from making contracts for the whole or any part of the works placed under the con- 
tract system in such manner as may be deenied best, payments, however, to be made 
as stated in this section. 

Sec. 6. The Secretary of War is hereby authorized and directed to cause to be 
made and transmitted to the first session of the Fifty-fifth Congress a compilation 
giving a complete list of all the preliminary examinations that have heretofore been 
made, date of report, with a statement as to each, whether favorable or unfavorable 
for survey ; also a complete list of all surveys that have heretofore been made, with 
a statement as to each, whether favorable for adoption or unfavorable, and date of 
report, amount recommended for completion and amount recommended for each to be 
expended during the fiscal year beginning July first, eighteen hundred and ninety- 
eight, by both the Chief of Engineers and the en^neer in charge; also a complete 
li(it of all projects now under constmotion or maintenance, together with the year 
when adopted, and if modified, when, the total amount expended on each project 
snd estimate of amount required to eomplete the same, and amount recommended by 
the Chief of Engineers and by the Engineer in charge to be expended during the 
fiscal year beginning July first, eighteen hundred and ninety-eight, the amount 
appropriated for each project by this Act, making reference to the report of the Chief 
of Engineers where report of each project is given, together with a statement con- 
taining the amount of the unexpended balance to the credit of each project July 
first, eighteen hundred and ninety-seven, whether under construction, work sus- 
pended, or appropriation made and work not commenced ; also the total amounts 
appropriated heretofore for the improvement and maintenance of the rivers and the 
total amounts heretofore appropriated for the improvement and maintenance of 
harbors in each river and harbor act; also the total amount of appropriation by 
States for the improYcment of rivers and harbors. 

Thomas B Bbed 
JSpedkar 4if ike Howe of RepreeentaHvee. 
A £ Stbvemson 
Vlee-Preeidmi of the United Statee and President of the SeHute. 

hx THB Housas or Rbprbsbiitatitrs, June i, 1896 
The President of the United States having returned to the House of Representa- 
tivee in which it originated the bill (H. R. 7^7) <' An Act making appropriations for 
the construction, repaidr, and nreservation of certain public works on rivers and har- 
bors, and for other purposes, '' with his objections thereto the House proceeded in 
pursuance of the Constitution to reconsider the same ; and 

Resolved, That the said bill pass, two-thirds of the House of Representatives agree- 
ing to pass the tamat 
Attaal: A. McDowaix Clerk. 
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In THB SSNATB OF THE UNITED STATES, Jufie S, 1896, 

The Senate having proceeded, in pursuance of the Constltation, to reconaider the 
bill entitled ''An Act making appropriations for the oonstrnction, repair, uid pres- 
ervation of certain public works on rivers and harbors, and for other purposes, " 
returned to the House of Representatives by the President of the United States, with 
his objections, and sent by the House of Representatives to the Senate, with the mes- 
sage of the President returning the bUl: 

Beaolved, That the bill do pass, two-thirdfl of the Senate agreeing to pass the same. 

Attest: 

Wm. B. Cox 80or€iary, 



[PuBUO Resolution— No. 8.] 

JOINT BESOLITTION Making apprqpriation for the improTement of the Misalaaippi Rlv^r from ihe 
Head of the Passes to the moath or the Ohio River, and to supply defloiencies m approprlAtSons 
for the fiscal year ending June thirtieth, eighteen hondred and ninety-seven. 

Be9olved &y the Senate and Houee of Bepreeeniativee of ihs United States of An^rica in 
Congrees asaembled, That the sum of two hundred and fifty thousand dollars be, and 
is hereby, appropriated, and immediately made available, for the improvement of 
the Mississippi River from the Head of the Passes to the mouth of the Ohio River, and 
expended according to the provisions of the Act ^'Making appropriations for the 
construction, repair, and preservation of certain public works on rivers and harbors, 
and for other purposes, " which became a law on June third, eighteen hundred and 
ninety-six. 

Sec. 2. That the sum herein appropriated be deducted from the sum of two million 
five hundred and eighty-three thousand three hundred and thirty-three dollars 
authorized to be appropriated and expended for the year ending June thirtieth, 
eighteen hundred and ninety-eight, by the provisions of said act of Jane third, 
eighteen hundred and ninety-six. 

• *•••• • 

Approved, Maroh 31, 1897. 



[PUBUO— No.2.] 

AN ACT Making appropriations tar sundry civil expenses of the Govemment fbr the ilsoal year 
ending J une thirtieth, eighteen hundred and ninety-eight, and fiir other puzpooes. 

• •«••• • 

UNDER THB WAR DEPARTMENT, 

BNGmSSR DEPABTMXNT. 



Improving Mississippi River: For continuing improvement of Mississippi River 
from Head of the Passes to the mouth of the Ohio River^ including salaries, clerical, 
office, traveling, and miscellaneous expenses of the Mississippi River Commission, 
two million nine hundred and thirty-three thousand three hundred and thirty-three 
dollars ; which sum, in the discretion of the Secretary of War, may be immediately 
available for expenditure under contract or otherwise. And of the sum hereby 
appropriated, six hundred thousand dollars shall be deducted from the sum of two 
million five hundred and thirty-three thousand three hundred and thirty-three dol- 
lars authorized to be appropriated and expended for the fiscal year ending June 
thirtieth, eighteen hundred and ninety-nine, by the ''Act making appropriations for 
the construction, repair, and preservation of certain public works on rivers and har- 
bors, and for other purposes, ''which became a law on June third, eighteen hondred 
and ninety-six. 

• ••#•• • 

And hereafter the Secretary of War shall annually submit estimates in detail for 
river and harbor improvements required for the ensuing fiscal year to the Secretary 
of the Treasury to be included in, and oarxied into the sum total o^ the Book of 
Estimates. 

• •••••• 

Approved, Juno 4, IB97« 



APPENDIX y y — ^RBPOST OF MISSISSIPPI RiyEB COMMISSION. 3575 

Affbndix 7 B. 

IMFROTIKO Mississippi Siyxr.— Advertisement. Instbuctions, Specifications, 
Pboposai^ BTa, VOK Htdbauuc Dhedobs fob Mississippi Riysb Commission. 

ADTXBTISBMXNT. 

Proposals for hydraulie dredgei, 

Mississippi Riybr Commission, 
g7Sg Fine Street, Si. Louie, Mo,, October It, 1896, 
Sealed proposals for two hydraulic dredges will be received here iintil 12 o'clock 
DOODy Biandard time, November 11, 1806, and then pablicly opened. Information 
liiniished on application. 

H. E. Waterman, 
Copl. EngrB., Seciy. 
specifications. 

Generol xnBtruetione for hidden, 

L The attention of bidders is eepecially invited to the acts of Congress approved 
Febmary 26, 1885, and February 23, 1887, as printed in vol. 23, page ^2, and vol. 2i, 
page 414, United States Statutes at Large, which prohibit the importation of for- 
eigners and aliens, under contract or agreement, to perform labor in the United 
States or Territories or the District of Columbia. 

2. Preference will be given to articles or materials of domestic production, coudi- 
tioDB of quality and price being equal, including in the price of foreign articles the 
duty thereon. 

3. Bidders or their authorized agents are expected to visit the localities where 
work is to be done and to make their own estimates of the facilities and difficulties 
atteuding the execution of the work, including the uncertainty of weather and aU 
other contingencies. 

4. No proposal will be considered unless accompanied by a guaranty in manner 
and form as directed in these instructions.* 

5. All bids and guaranties must be made in triplicate, upon printed forms to be 
obtained at this office. 

6. llie guaranty attached to each copy of the bid must be signed by two responsi- 
ble guarantors, to be certified as good and sufficient guarantors by a Judge or clerk 
of a United States conrt. United States district attorney. United States commissioner, 
or Judge or clerk of a State court of record, with the seal of said court attached. 

f . A firm as snch will not be accepted as surety, nor a partner for a copartner or firm 
of which he is a member. Stockholders who are not officers of a corporation may 
he accepted as snreties for such corporation. Sureties must be citizens of the United 
States. 

8. Each signature to guaranties and bonds shall have affixed to it an adhesive 
seal. All signatures to proposals, guaranties, contracts, and bonds should be written 
out in full, and each signature to guaranties, contracts, and bonds should be attested 
by at least one witness, and, when practicable, by a separate witness to each signature. 

9. £ach guarantor will Justify in the sum of twenty-five (25) per centum of the 
total amount of the bid. The liability of the guarantors and bidder is determined 
by the act of March 3, 1883, 22 Statutes, 487, chap. 120, and is expressed in the 
guaranty attached to the bid. 

10. A pronosal by a person who affixes to his signature the word ''president," 
"secretary,^ "a^nt," or other designation, without disclosing his principal, is the 
proDosal of the individual. That by a corporation should be signed with the name 
of toe corporation, followed by the signature of the president, secretary, or other 
person authorized to bind it in the matter, who should file evidence of his authority 
to do so. That by a firm should be signed with the firm name, either by a member 
thereof or bv its agent, giving the names of all members of the firm. 

11. The place of residence of every bidder, and post-office address^ with county 
and State, must be given after his signature. 

12. All prices must be written as well as expressed in figures. 

13. One copy each of the advertisement, the instructions for bidders, and the 
specifications, all of which can be obtained at this office on application by mail or 
in person, must be securely attached to each copy of the proposal and be considered 
as comprising a part of it. 

14. Roposals must be prepared without assistance firom any person employed in 
or belonging to the military service of the United States or employed under this 
oiflce. 
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15. No bidder will be informed, directly or indirectly, of the name of any persoi 
intending to bid or not to bid, or to whom information in respect to proposals ma] 
have been given. 

16. Anyone signing the proposal as the agent of another or others mmt file wit! 
it leg^ evidence of his authority to do so. 

17. All blank spaces in the proposal and bond mnst be filled in, and no ohangi 
shall be made in the phraseology of the proposal or addition to the items meiittone< 

: therein. Any conditions^ limitations or provisos attached to proposals will be liabl 

, ' to render them informal, and cause their rejection. 

18. Alterations by erasnre or interlineation mnst be explained or noted in the pro 
posal over the signature of the bidder. 

19. If a bi<1der wishes to withdraw his proposal he may do so before the tLme fixec 
for the opening, withont prejudice to himself by communicating his purpose in writ 
ing to the officer who holds it, and, when reached, it shall be handed to him or hi 
anthorized agent, unread. 

, 20. Reasonable grounds for supposing that any bidder is interested in more thai 

one bid for the same item will cause the rejection of all bids in which he is interested 

21. No bids received after the time set for opening of proposals will be considered 

22. The proposals and guaranties must be placed in a sealed envelox>e markec 
'' Proposals for dredges'' and inclosed in another sealed envelope addressed to "Capt 
H. E. Waterman, Corps of Engineers, U. S. A., secretary Mississippi River Commission 
No. 2732 Pine street, St. Louis, Mo.'^ The outer envelope must be so indorsed as t< 

f t indicate before being opened the particular work for which the bid is made. 

I j 23. The United S&tes reserves the right to reject any and all bids, and to waiv< 

P' ' any informality in the bids received: also to disregard the bid of any failing biddei 

hi , or contractor known as such to the Engineer Department. 

24. The bidder to whom award is ma^e will be required to enter into written con- 
tract with the United States, with good and approved security, in an amount of not 
less than twenty-five (25) per centum of the total amount of the contract, within ten 
(10) davs after being notified of the acceptance of his proposal. 

25. The contract which the bidder and guarantors promise to enter into shall be, 
in its general provisions, in the form adopted and in use by theEngiueer Department 
of the Army, blank forms of which can ofi inspected at this office, and will be fur- 
nished, if desired, to parties proposing to put in bids. Parties making bids are to be 
understood as accepting the terms and conditions contained in such form of contract. 

26. The sureties are U> make and subscribe affidavits of justification on the bacli 
of the bond to the contract, and they must jointly justify in double the amount ol 
the penalty. 

27. Bidders are invited to be present at the opening of the bids. 

General conditione. 

28. A copy of this advertisement, specifications, and instructions wiU be attached 
to the contract and form a part of it. 

!j ^ 29. The contractor should, within ten days from the award of the contract, fhmish 

I I • the office with the post-office address to which communications should be sent. 

1^1 30. Transfers of contracts, or of interests in contracts, are prohibited by law. 

i -^ 31. The contractor will not be allowed to take advantage of any error or omission 

j ^ in these specifications, as full instructions will always be given should such error oi 

' ^ I omission be discovered. 

I ji I 32. The decision of the engineer officer in charge as to quality and quantity shall 

M • he final. 

I i|i ^ 33. It is understood and agreed that the quantities given are approximato only, 

and it must be understood that no claim shall be made against the United States on 
account of any excess or deficiency, absolute or relative, in the same. Bidders are 
expected to examine the drawings, and are invited to make the estimate of quanti- 
ties for themselves. 

34. Paymente will be made for either dredge only on its acceptance after nnder- 
going the prescribed tests. Payments will be contingent on such appropriations as 
may DC made from time to time by law and on remittances thereunder from the U. S. 
Treasury. 

35. Should the time for the completion of the contract be extended, all expenses 
of any nature whatever that may be incurred by the United States bv reason of such 
extension, the same to be determined by the engineer officer in charge, shall be 
deducted from payments due or to become due to the contractor: Prorided, how- 
ever. That if the party of the first part shall, in the exercise of his discretion, because 
of neshets, ice, or other force or violence of the olemento, allow the contractor addi- 
tional time in writing as provided for in the form of contract, there shall be no 
deduction for such expenses for the additional time so allowed; Provided, further, 
that nothing in these specifications shall affect the power of the party of we first 
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part to annul the oontraet as provided for in the form of oontraot adopted and in use 
by the Engineer Department of the Army. 

36. The eontract to he entered into and of whioh theae specificatione will form a 
part is for furnishing and delivering to the United States, hydranlio steel-hnll dredges 
capable of dredging one thousand (1,000) cabie yards of sand per hoar from a depth of 
fiiteen (15) feet and of delivering the same through one thousand (1,000) feet of floating 
pipe with a deflection of five hundred (500) fee^ together with all the appurtenances 
and appliances necessary for the same, oomplete in each and every part, and all built 
in a good, sohetantial manner, of the best material and workmanship. 

37. Proposals will be received for two dredges, which differ i^om each other 
8]iC[htlyy as is hereinafter described. Bidders must state distinctly in their proposals 
which of tiie two they propose to fkmiBh lor the price named by them. 

No. 1. — SpedfieatUm of hjfdraulio dredge wUh waier-jet agiiatore. 

38. This specification shall be known as specification No. 1, October 12, 1896, and 
shall relate to the oonstruotion of a hydranlio dredge having *^ wat(A*-^et agitators'' 
to stir np the sand at the mouth of ti^e suction pipes. The dredge is designed to 
have a oapacity of one thousand (1,000) cubic vaids of sand per hour, dredged firom 
a maximum depth of fifteen (15) feet and delivered at a distance of one thousand 
(1,000) feet by a floating pipe line. The hull is of such sise as will carry the maehin- 
ery oontemplated on a draft of 48 inches, but, should the intending bidder consider 
that the dimensions adopted are insufficient to carry the machinery he proposes to 
fomish on that draft, he shall be at liberty to increase the length and width of dredge 
to suit his requirements, in order that the said draft of 48 inches shall not be exceeded. 
The dredge will be operated by a straight upstream movement, and is designed to 
make a channel of not less than twenty (20) feet in width at the bottom, at each cut. 

39. Drawings.— Only general drawings of the dredge and of such parts as it is 
desired to make standard will be issued by the United States. All other working 
drawings shaU be made by the contractor as part of the contract and shall be sub- 
mitted to the U. 8. engineer officer in charge lor examination before the work is pro- 
ceeded with. Such examination, however, shall not relieve the contractor from any 
of the requirements or obligations enjoined upon him by the terms of the contract. 

40. dnUraeior'e drawmge, etc, — ^The contractor shall furnish a complete set of trac- 
ings of all working drawings used in the construction of the dredge, which shall be 
placed in the hands of the United States engineer officer in charge before final pay- 
ment is made. 

41. WeigkU of madkisery, eUy, — Each copy of the proposal must have attached to it 
a general specification of the machinery proposed to be furnished, and also a list of 
the weights of the same. 

42. SuiL — ^The hull is to be built of steel throughout, as shown in drawings Nos. 
5 and 6, and in accordance with the rules of the American Shipmasters' Association 
in so &r as sncb rules are applicable. Hull to be 152 feet long, 40 feet beam, and 
7 feet 6 inches deep, molded dimensions. The draft of dredge, when equipped with 
properly designed machinery and supplied wi^ coal, water, and everythiniBp neces- 
sary ii» actual operation, shall not exceed 48 inches. The opening or well in bow, 
in which the suction pipes are plaeed, to be 22 feet wide at forward end, 18 feet 
wide at after end, by 32 feet long; and the two projecting ends thus formed to be 
itron^y tied together by a box girder 36 inches wide and 36 inches deep. The 
jnnction of this girder with sides of well to be reinforced with angles and cover 
plates. Two angles to be riveted on the )^nt of this girder, perforated with holes 
to Teoeive the screen bars, which are to be made of 3-inch douole extra heavy pipe^ 
to be spaced 4 inches apart in the elear and to hang 9 inches below the surface of 
the water. The hull to oe open in the parts occupiedbv the pumping machinery and 
boilers and to be decked over the remaining parts with steel plate. The afterdeck 
to project 39 inches beyond the stem of dredge, for the full width of hull, and the 
guard thus formed to be strongly connected to hull by ten gussets of V^inch plate 
ftnd to have a fender plate 12 inches wide and |-inch thick riveted on outside edge 
with a 3-ineh ste^ angle. A fender strake of white oak to be neatly fitted under 
sheer angles and secured to hull byf-inch bolts, at about 15 inches pitch, staggered. 
The side fender strakes to be 6 inches wide and 10 inches deep, and the stem fender 
•trske to be 8 inches wide and 12 inches deep, all to be laid on a thickness of hair 
felt, the hull baring previously received two coats of strictly pure red lead and oil. 
The afteroomers of fSender strakes to be protected with iron straps 8 inches wide 
Md 1-inch thick, secured by f-inch countersunk bolts. The fioor beams to be of 12- 
iuch steel channels, 25 lbs., except at sides of well, where they will be 12-inch, 20 
Ihs. Frames to be of 3 inch x 4-inch angles 11 lbs., connected to floor and deck 
beams by gussets, and spaced 24 inches apart in the compartment containing main 
9^mp and engines, and 90 inches apart throughout remainder of dredge. Ten keel- 
■ODs of 15-in<k aiiesi I beams, to run all fore and aft; the two ontboard keelsons to 
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J. be 55 lbs., and the eight intermediate keelsons 45 lbs. Keelsons to be in as lonj 

' pieces as practicable, connected by double butt straps of l-inoh plate flanged to fi 

^ accurately between flanges of I beams and treble riveted with f-inch diameter rivetfi 

I The butts of consecutive keelsons to be about six floor-beam spaces apart and ea«] 

! keelson to be attached to each floor beam by two |-inch diameter rivets. 

\ 43. Outside plating of hull to be not less than six frame spaces in length. Th< 

butts of adjoining strakes to have a shift of not less than two frame spaces am 

those of alternate strakes a shift of not less than one frame space. The center strak 

of bottom plating to be |-inch thick, and all other strakes to be tViii<^^ thick. Th< 

upper strafce of side plating to be |-inch thick and the lower stroke to be i%-inc] 

thick. The bottom plating to be continued up to deck line at stem to form en< 

plating; and also at affcer end of well, as far up as the pipefi-ame strake, which wU 

be a single plate flinch thick. The bow end plates and rake to be f-inch thick an< 

all side plates in well to be ^inch thick. 

44. The butts of all outside plating to be planed or chipped fair and fitted close 
metal to metal, and all shearing to be done from the faying surface of plates. Th 
butts of bottom plates to be treble riveted and to have single butt straps lOf inche 

I wide and -l-inch thicker than the plates which they connect. The butts of sid 

} plates to be double riveted and to have single butt straps 7i inches wide and ^incj 

i thicker than the plates which they connect. All butt straps to be in one piece an< 

to entirely cover the seams over which they are fitted. The fiber of double an( 
treble riveted butt straps must be in the same direction as the plates to which the; 
are secured. All longitudinal seams of outside plating to be single-riveted lap 2 
inches wide. Solid liners in one length to be fitted at every frame, between frames 
and outside strakes of outside plating. Liners to be the width of the flange of th 
frame to which they are fitted, and to be carefully fitted so as to fill the entire spac 
between the edges of the inside strakes. 

45. The deck plating to be ^ inch thick except at sides of engine and boiler batches 
where it must be ^ inch thick. Longitudinal seams to be single-riveted lap, an^ 
the transverse seams to be double-riveted butt with single straps on the under sid 
7i inches wide and ^ inch thicker than the plates which they connect. 

46. The hull to be divided into eleven water-tight compartments by fore and af 
and athwartship bulkheads, as shown on drawing No. 5. Bulkheads to be ^ incl 
thick, stifiened with 2^-inch angle bars, and to have single-riveted seams. The intei 
oostals for fioor beams and keelsons for water-tight bulkheads to be of pressed plate 
•fig inch thick. The bow plating, to which suction-pipe frame is attached, to be stifl 

J' ened with tie plates to false bulkhead and all holes cut in bulkheads for suction, di£ 

2 ' charge, or other pipes, to be efficiently compensate^l where necessary and mad 

thoroughly water-tight. 

47. Coal bunkers of about 30 tons capacilrf to be provided with proper and con 
|1 r venient doors in stoke hold. The stoke hold and bunker to be floored with stee 

\k plate 1^ inch thick, butt jointed on keelsons, and closely fitted to discharge pip< 

^ ' which passes through center of dredge. A suitable well for spud anchor to be buil 

in forward part of hull, as shown on Rawing No. 6. All foundation plates, stiffeninj 

plates, and angles necessary for pumps and machinery to be built in null as required 

and all wood or iron fioors, platforms, stairs, or ladders, required for the proper fit 

, ting out and completion of the dredge to be supplied and fixed in place. 

;iH j ; 48. The ''A" frame, from which suction pipes in well are suspended, to be built o 

steel channels and I beams, as shown on drawing No. 9, and securely riveted to huU 

49. The through-deck beams under machinery on forward deck to be of 6-inch bul) 
I j^r ' angles, 12.3 lbs. ; all other through-deck beams to be 5-inch bulb angles, 10 lbs. Dec! 
V' [ beams at side of well to be 5-inch bulb angles, 10 lbs., and the short deck bearms a 

sides of engine and boiler hatches to be 3-inch angle bars, 6 lbs. The deck to be wel 
supported oy iron stanchions riveted to beams and keelsons, and extra stanchions in 
be put in under machinery. 

50. Rivets to be of soft steel and |-inoh diameter throughout the hull, excep 
where otherwise specified or noted on drawings, or where the nature of tiie worl 
requires a different size. The rivets in seams or laps of outside plating to be space< 
longitudinally not more than 2^ inches center to center, and rivets in seams or lapi 
of all internal water-tight work to be spaced not more than 2| inches centers. Al 
double riveting, including butts, to be chain fashion, except where otherwise notec 
on drawings, the distance from center to center between the rows to be 1| inches 
No rivet to be nearer the seam, butt, or edge of a plate or angle bar than its diameter 
Spacing of rivets in beam knees to be irom 2f inches to 3i inches centers, but m 
beam knee to be secured to its frame with less than four rivets. Rivets for secnriuj 
outside plating to floors and frames, stiffening angle bars to bulkheads, and all worl 
where angle bars do not require to be calked to be spaced not more than 5 inchei 
centers. Angle-bar clips and splice pieces to have not less than four rivets in eacl 
flange. Rivet holes to be regularly spaced andpunohed from frying surfaces and tc 
be opposite each other in acyoining suxfaoes. Ueavy drifting not to be lesorted to. 
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Holes not pnncbed fair to bo drilled or reamed fair and a size of rivet to fit the hole 
to be used. Countersinks to be not less in depth than three-fonrths the thickness of 
plate or angle bar conntersunk. Rivets to completely fill their respective holes, and 
the heads to be laid np in outside plating and all other water-ti j^ht work ; the points 
of rivets when finished to completely fill the countersinks and be slightly convex or 
flDsh with their respective plates or angle bars. 

51. The hnll to have all necessary hatchways, with suitable deck rings or coam- 
ings, gratings, and covers: also convenient ash chutes in stoke hold, wiui doors for 
same. The hnll to be further provided with all necessary bitts, fair-leads, and cleats, 
secured in a good and substantial manner, and also a davit at the Rtern to lift the 
conpling hose of pipe line. The water-tight compartments to be fitted with 3-inch 
bilge syphons; two in each of the five large compartments and one in each of the 
compartments at sides of well and engine and boiler rooms, sixteen in all. The dis- 
charge pipes for syphons to be attached to outside plating by flanges and bolts, and 
all valves to be placed so as to be easily accessible from deck. Allother pipes, such 
as water-closet pipes, blow-off pipes, overflow and drain pipes, etc., discharging 
through sides of dredge must be attached to plating by flanges, either bolted or 
rivetM. 

52. Deck housm. — An upper deck to extend over the whole length of main deck, on 
which will be bnilt the cabins, etc. The forward part of main deck, on which the 
operating machinery and platform are placed, to be open at front, but to be provided 
with shutters and removable panels for closing in when dredge is laid up. The 
central part, comprising the engine room and workshop, to be inclosed, and have 
extra large windows and removable panels large enongh to pass the largest piece of 
machinery. The after part, or boiler room, to be inclosed in such manner as to give 
ample light and ventilation and yet be a sufficient protection in rough weather. A 
water-cloAct and wash room for crew to be placed on half-deck above boilers, fitted 
with bath, iron washbowls, and all necessary water and drain pipes. 

53. CaMfi, etc. — A cabin shall be built on upper deck sufficient to provide quarters 
for officers and a double crew, in accordance with drawing No. 2, and shall include 
all lockers and tables; aU bath rooms and water-closets with suitable and approved 
(ittiugs; a kitchen, with all requisite tables, sinks, and lockers, and all pipes and 
fittings necessary for the distribution and disposal of water and drainage. A water 
tank of galvanized iron of 600 gallons' capacity, with suitable covers, to be provided 
and placed on roof of cabin and fitted with pipe connections from fire pump and 
overflow. Two ice boxes and cold stores to be built in afterhold of dredge, of snoh 
size as may be required. Proper and convenient hatchways for ice and for access to 
boxes to be provided, with means for locking same. A gangway to run all around 
the upper deck, protected by substantial hand rail, and all stairs or ladders, all 
hatches and hand rails, hose racks and stands for fire pails, flag poles and other nec- 
essary fittings to be furnished. Bunks and beds are not to be included in the con- 
tract, as they will be of iron. 

54. Upper decks, etc. — The outside or exposed parts of upper decks to be covered 
with 12 oz. linen duck laid on a coat of strictly pure thick white lead and oil in the 
best manner, and when dry to receive two more coa*s of strictly pure white lead 
and oil ; and the decks and houses to be fitted with all requisite scuppers and drain 
pipes of substantial make and good workmanship. 

55. Painting. — All iron surfaces must be cleaned, scales and all traces of oxidation 
removed before painting is begun. The hull to receive three coats of strictly pure 
lead and oil, both inside and out. The machinery to be painted with two coats of 
good oil paint of such color as may be selected, the last coat to be put on after all 
preliminary trials have been made, before dredge is handed over to the engineer 
officer in charge. The cabins and woodwork shall receive one coat of priming and 
t^o coats of strictly pure white lead and oil, and the name of the dredge and other 
lettering required shall be done as directed. And it must be understood that all 
machinery, hull, and boilers mnst be inspected before being painted, and for thai 
purpose the contractor shall notify the inspectors when any part of the machinery 
is ready for painting. 

56. Main dredging pump,— The main dredging pump to be of the centrifugal donble- 
saction type and to be placed on center line of boat, as shown on drawing No. 1. 
This pump shall have a capacity of not less than one thousand (1,000) cubic yards of 
sand per hour while delivering its material through one thousand ( 1,000) feet of 32 inch 
diameter pipe. The pump runner to be of such diameter as will give required per- 
formance without forcing engine beyond its average rating. The shaft to be of ham- 
mered steel, of such size as will resist all tendency to spring, with journals of ample 
size to insnre cool rnnning in continuous service, and should be proportioned so as 
not to exceed a surface speed of 350 feet per minute. The casing of pump to be 
divided horizontally through axis of shaft to enable shaft and runner to be easily 
removed; and the parts of pump casing exposed to wear from the action of the sand 
must have ttn average thiokneaa of at leaat 2 inches. The stuffing boxes at sides of 
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pump to be fitted -with brass bnsbes of best qnality and to have sand interoeptL 
chambers to which water-jet connections from fire pamp will be made. The pa 
to be provided with an air exhanster or primer of ample capacity and suitably o 
nected; with all pipes and valves necessary for same. All pieces of pnmp casing i 
other parts of machinery that have to be frequently handled must be amply j 
vided with eye bolts, Ings, and shackles suitable for lifting same. 

57. Main engines. — The engines for driving pntnp to be horizontal compound, n 
condensing, directly connected, and to develop at least six hundred (600) I. H, 
when running at their average speed, but to be capable of developing at leasl 
per cent more power without any signs of overstraining or heated bearings. T 
must be of as simple design as possible, heavy and substantial in build, and h 
extra large wearing surfaces, and be fitted up in the best possible manner and 
accordance with best practice for high-velooity engines. AJl sight feed and ot 
lubricators adapted to continuous service to be supplied and fitted in place, i 
indicator cocks and connections for taking diagrams. An engine floor or platfo 
at suitable height for attending to engines, to be provided ; and all valves and I 
dies necessary for operating this part of the machinery to be plaoed in positi 
most convenient to be handled from this platform. 

58. Gauges, e^.— All necessary gauges and pressure indicators of a pattern t< 
approved by the engineer officer in charge shall be furnished and put in place 
the contractor. 

59. Jet pump and engines, — Jet pamp for supplying water under pressure to 
nozzles of suction heads to be of the centrifugal type and capable of snpplyinj 
cubic feet of water per second, at a pressure of 15 lbs. per square inch. The en( 
to be compound noncondensing, directly connected, and to be of equally good dei 
and construction, and to be supplied with all the accessories that are specified 
main engines. The suction for this pump to be taken frt>m side of dredge near 
bottom, and the mouth to be protected with a bar screen to prevent drift from p 
ing through pump and into nozzles. A straightway valve of same diameter as i 
tion pipe to be placed as near the inlet as practicable and a steam connection provl 
for clearing away drift from screen. 

60. Water Jets and pipes. — The nozzles for water jets to be ten in number and 3-i 
diameter ot bore. They must be made of phosphor-bronze and screwed into fac 
pressure chamber on suction head, in positions shown on drawing No. 7. The wi 
to be supplied to pressure chamber by pipe carried on suction £une and oonnei 
to hull by a radial Joint, as shown in detail on drawing No. 8. 

61. Suction pipes. — Two suction pipes, made of steel plate and rigidly tied toge 
by suitable framing, to be suspenaed in well, and attached to hull by radial joi 
as shown on drawing No. 8. This framing to be a riveted structure, efficiently bn 
to resist all strains, and made in such a manner that the jet pipe can be carrie 
the middle and be readily removed at any time. Suction pipes to be 24| in( 
inside diameter and -fg inch thick, and each pipe to be made m three rings, with 
longitudinal seams single riveted lap and the circular seams single riveted butt, i 
outside straps 5^ inches wide and | inch thick. A 4-inch i£-bar to be rivete< 
center line of upper and lower sides of each pipe, to which the diagonal and tr 
verse bracing is to be attached by gusset plates. The flanges at ends of pipes t 
steel castings and have provision made on them for attaching gusset plates of b 
ing, and to have landing on pipes sufficient for double riveting. The suction b< 
to DO made of steel plates | inch thick of the form and size shown on drawing N( 
The junction pieces, which change the shape fr^m rectangular to oircular, to oee 
castings, with flanges well bracketed, and to have at least 9 inches of landing 
plates, with double row of rivets. Six screen bars made of steel plate ^ inch tl 
te be placed in mouth of each suction head, and heads to be further stliTened by 
tie plates ^ inch thick. Two 4-inch steel angle bars to run all alon^ top side of he 
to which the lugs for straining frame and sling chains are to be riveted. The p 
sure chamber which is riveted on under side of heads is to be a steel casting, n 
in halves and bolted together on center line, and fitted with the nozzles describe 
paragraph 50. All rivets in suction heads and pipes to be flush on inside an( 
bolted joints to be faced. The straining frame, shown on drawing No. 9, to be n 
to fit on suction heads and to work in pinning brackets, which last are to be a 
castings riveted on bow girder. 

62. Eadial joints. — Each radial joint for suction pipes to consist of three pi 
The '^stuffing box" to be a steel casting with heav^ flange to bolt to hull of dm 
and lugs for carrying suction frame and from which the frame will radiate, sai 
be fitted with rubber packing ring, etc., as shown on drawing No. 8. The "ra 
pipe'' which slides in above stuffing box to be cast iron 24^ inches diameter in 
and machine finished outside. The ''flange piece," which is riveted to suction pi 
to be a steel casting and have heavy lugs fitting into those on stuffing box, all < 
nected by a finished steel pin 3t^ inches diameter. All parts of the radial jo 
must be of ample strength to take all strains to which they may be rabjeetea, 
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most be thozoiiglily well fitted, and great care must be exercised Id fixing them truly in 
line on boll of dredge. The radial joint for pressure pipe of jet pump to be of simi- 
lar ganeral constraction to the above, but to have ordinary packing gland, and to be 
witnoat hinge lugs. All the parts to be cast iron and of ample strength, and the 
radial pipe to be machine finished. All radial joints to have snfiBcient range to admit 
of dredging in 15 feet depth of water and to raise jet nozzlee above bow sirder, and 
to be so arranged that when dredging in 6 feet of water the end of radial pipe shall 
offer no obstruction to the flow of water to pump. 

63. Suapetuum taokU. — ^The lower end of suction pipes to be suspended from ''A" 
frame at Dow of dredge, by wire rope hoisting tackle consisting of 3 parts of f-inch 
diameter wire rope. The sheaves to be 30 inches diameter and to have pins of such 
size that the bearings shall not be loaded more than 1,000 lbs. per square inch. The 
connection to suction heads to be made by sling chains long enough to keep rope out 
of water, and all sheave frames, shackles, and other attachments to be forged and 
fitted in the best possible manner. Snatch blocks for bow ropes to be luso sus- 
pended firom "A" frame, and to be made in similar manner and with the same sise 
sheaves as described for hoistinff tackle. 

64. HaiaUng mnoh.—Th^ winch for raising suction pipe frame to be placed near the 
center line of dredge on forward deck, and to have double engine and be of such 
power as will raise frame easily at the rate of 30 feet per minute and yet not power- 
mi eniiugh to break a f-inch "Hercules" steel rope when working with average 
boiler pressure. The drum to be 42 inches diameter and of sufficient length to take 
the requisite quantity of rope in one lay, all as shown on drawing No. 10. Winch 
to be fitted with brake sufSciently powerful to hold the frame in any position ; and 
engine to have reversing motion, and be furnished with all necessary lubricatorsy 
▼alves, pipes, and drains. 

Co. Bow-winches.^T^o bow- winches to be placed near sides of well on forward 
detiky as shown on drawings Nos. 1 and 10, for operating the forward or feed move- 
ment of dredge. These winches to have double engines geared in such a ratio that 
they will wind up at speeds varying from ^ inch to 7 inches per second, with drums 
at least 42 inches diameter, and of sufficient length to hold 1,200 feet of f-inch diam- 
eter wire rope, in two lays, and must be fitted with clutches and brakes so that 
dmms may be overhauled and lines paid out quickly. Engines to have reversing 
motion, and be furnished with all necessary lubricators, valves, pipes, and drains. 

66. J^d anchor and engine. — ^The spud anchor to be of oak 22 incnes square.and 32 
feet long, fitted with cast-iron shoe and cap, and arranged to work in a well pro- 
vided for that purpose at bow of dredge. The spud to be fitted with hydraulic 
power for sinking, as shown on drawing No. 11, and to be connected to fire-pipe line 
by 3-inch diameter rubber hose. The winch for lifting spud to have double engine 
and to be of sufficient power to raise twice the weight of spud, easily, with a steam 
preasnre of 100 lbs. per square inch. The drum to be 30 inches diameter, fitted 
with friction clntch and ratchet. The pinions of all the winches to be of steel, and 
aU the engines to have phosphor-bronze bearings and be adjustable for wear in all 
the usual parts, and be fully provided with all operating handles, lubricators, valves, 
and pipe connections. 

67. Steam eapetana, — Four steam capstans for handling side lines, to be provided 
and placed as indicated on drawing No. 1. They must be of some make approved 
by the engineer officer in charge, with double engines having cylinders not less than 
5 inches diameter and 7 inehes stroke and fitted with aU pipes and valves and 
levers, arranged in such a manner as to be conveniently operated from deck. The 
engines to be placed in hold of dredge. 

Si, Operating levers, etc, — A strong platform to be built on forward deck, abaft the 
winches, from which the dredge will be operated, and all the handles and levers 
neceesary for this purpose to oe arranged in the most convenient manner, and in 
such position that the operator can see the suction pipes and all the machinery on 
forward deck. The dredge must be equipped in the most complete manner, with all 
signals or other means of communication between its several parts, necessary for the 
efficient and handy operation of the dredge. 

69. BoUere, — Steam to be supplied by six boilers of the Mississippi River steam- 
boat ^pe, each 48 inches in diameter and 28 feet long and containing five flues each 
11 inches diameter. These boilers to be made of marine steel of 60,000 lbs. tensile 
s^ngthy and in strict accordance with the requirements of the rules prescribed by 
the " Board of Superrising Inspectors " for a working pressure of 140 lbs. per square 
inch. The boilers to be arranged in two batteries, and each battery to have one 
Bteam drum 30 inches diameter and two mud drums 15 inches diameter, properly 
riveted to their places. All holes in shells to be drilled and all seams to be double 
riveted. All furnace fronts and grates, and all sheet-iron casings to be fumlBhed. 
and boilers to be bricked in, in a thoroughly first-class manner. All the usual ana 
necessary fittings, pipes, and valves to be supplied and arranged in most convenient 
|»ositiona for working same. Smoke stacks to be 42 inches diameter and about 70 
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feet high, and supplied with all necessary casinfj^s, nmhrellaSy and wiie-Tope { 
Before the dredge is submitted to the efficiency test, the boilers and all the : 
connections shall nnder&^o tbe osnal hydrostatic test to a pressore of 210 lb« 
square inch, to the satismction of the engineer officer in charge or such agent i 
shall appoint for the purpose. 

70. Feed pump%, — Two feed pumps with outside packed plungers, which should 
be less than 4^ inches diameter and 10 inches stroke, to be supplied, each oapat 
delivering 60 gallons per minute at average working speed. These pnmx>s mm 
of some make approved by the engineer officer in charge and have brass bust] 
glands and stuffing boxes of water cylinders and be fitted with all necessary 1 
cators, valves, and pipe connections. 

71. Heater. — A feed- water heater of some make approved by the engineer offi< 
charge, and of ample capacity to supply the boilers, to be placed in engine roon 
fitted with all necessary connections. 

72. Pump tr«ZZ.— Tbe pump well to be 5 feet long, 2 feet 6 inches wide, and 4 1 
inches deep, made of steel plate ^^ inch thick, with a band of 2-inch ansL 
around the top edge ; the flange of this angle bar to be perforated w ith -flinch 
about 6 inches pitch. A removable screen of heavy wire about i-inch mesh to be : 
in well. The supply pipe to be 6 inches diameter, and to have a single gate ^ 
placed as near to inlet as practicable, and the mouth protected by a bar screei 
l^-inch steam connection to be provided, to clear away drift, etc., D'om screen, 
inch brass screw plug to be fitted to bottom from inside, for washing ont. 

73. Fire pump.— The fire pump to be of the outside packed plunger pattern of 
make approved by the engineer officer in charge, and to have a capacity of at 
one hundred gallons per minute. A main pipe line to be placed as conveniem 
have hose connections on each side of dredge on each deck. Connections also 
made to sand chambers of main pump stuffing boxes, to spud anchor, and to i 
tank on upper deck. Steam connections to be made from botb main and anxi 
boilers. Four lengths of 2^ inch diameter best 4-ply rubber hose^ each 50 feet 
with all necessary couplings, caps, nozzles, and valves to be supplied ; also hose 
with chains attached and suitable racks for hose. 

74. Pipee^ valves, etc. — All the pipes, valves, and fittings necessary to complet 
dredge and put it in thorough working order must be supplied, of the very 
quality and of make approved by the engineer officer in charge. All small v 
up to and including 2i inclies diameter to he of brass, heavy pattern, and aU v 
above 2\ inches diameter to be brass mounted and of beayy pattern. Steam an( 
pipes to be made and fitted in accordance with the requirements of the rules o 
*' Board of Supervising Inspectors,'^ special attention being paid to making pro^ 
for the expansion ana draining of said pipes. All main steam pipes and prin 
connections to be covered with good, nonconducting material, to be approved b 
engineer officer in charge. 

75. Electric-light plant. — A complete electric-light outfit must be supplied 
installed; all parts of the same to be of make approved by the engineer offic 
charge. It will consist of an automatic engine and dynamo directly connect 
search light of 4,000 candle power, with necessary attachments for working 
from operating platform, 2 arc lights each of 1,200 candle power, and 75 incanae 
lights each of 16 candle power. The engine and dynamo to bave 25!!^ more cap 
than is required for the above lights. The requisite rheostats, switch board wil 
its attachments, lamp holders and shades, and all other appurtenances for a 
plete and efficient installation to be supplied. The wiring and fittings to be o 
best description and done in a thoroughly good and workmanlike manner ai 
strict accordance with the rules and requirements of the National Board of 
Underwriters. A detailed specification of this plant must be included in the ge 
specification called for in par. 41. 

76. Workshop and machine tools. — A workshop to be fitted up on board and 
vided with the following machine and other tools, all of make approved by the ( 
neer officer in charge : 

One 20-inch swing screw cutting slide lathe with compound rest an^ 
feed. Bed 14 feet long. Lathe to oe provided with full set of change g 
large and small face plates, one 18-incn four-jaw chuck, one 9-inch thre< 
chuck, steady and following rests. The tail stock to have set-over for 1 
ing taper. 

One 24 or 25 inch swing vertical drill press with back gear and power 
with quick return motion. 

One 15-inch crank shaper, with swivel vise. 

One bolt and pipe cutter, to cut bolts from i inch up to 2 inches dlan 
and pipes from ^ inch up to 3 inches ; with a full set of both bolt and pipe 
and of machine taps from i inch to 2 inches. 

One set of pipe taps from ^ inch up to 2^ inches. 

Three pipe cutters, Nos. 1, % and 3, to cut pipe from i to 4 inch diametei 
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One blacksmiths' forse, not less than 24 x 90 inch, with hood and necessary 
smoke pipes, fixed in plac-e. 

One fan blower, not less than 3-inch outlet, with blast gate and pipes con- 
nected to forse. 

One portable forge without hood, not lees than 20 x 24 inch. 

One anvil, weight 200 lbs. 

One pipe vise, hinged, to take pipe np to three-inch diameter. 

One mil set of pipe tongs. Brown's adjustable tongs up to 3 inches and chain 
tongs above 3 inches. 

Two machiniste' parallel vises ; one 4^-inch jaws and the other 5i-iDch jaws. 

Hammers. — One sledge, 14 lbs. ; one sledge, 10 lbs. ; one blacksmiths' hand 
hammer, 2 lbs. ; two macninists' hand hammers, li and If lbs. ; one copper or 
rawhide hammer. 

A fall set of blacksmiths' tongs and tools. 

Twelve machinists' chisels of different sizes. 

A full set of adjustable and solid wrenches, for all the machinery on board. 
The workshop is to be fitted up with bench, lockers, and tool racks. 

77. Workshop engine, — An engine, 7-inch cylinder^ 9 or 10 inch stroke, must be pro- 
vided for driving the shop tools, and must be furnished with steam from both main 
and auxiliary boilers. A main line of shafting and all machine countershafts, with 
all pulleys, hangers, and belts, must be supplied and fitted in place in complete run- 
ning order. 

78. Drafftling cranes, — ^An overhead traveling crane must be provided in the main 
engine room, fitted with hand-power hoisting tackle of sufficient capacity to lift the 
heaviest piece of machinery ; the framing must extend to edges of boat, so that 
crane can land the machinery on deck outside of house. Another traveling crane of 
smaller capacity must be placed over bow winches in convenient position for hand- 
ling this machinery. 

79. Auxiliary boiler. — ^A vertical boiler 42 inches diameter and 8 feet high, with 
snbmerged tubes, to be placed in boiler room and connected with electric-light 
engine, fire pump and shop engine, and famished with all usual fittings, valves, and 
connections. This boiler to be made in accordance with the rules prescribed by the 
^'Board of Supervising Inspectors'' for a working pressure of 140 lbs. per square 
inch. 

80. Discharge pipes, — ^The discharge from pump will be carried aft and out through 
Btem of dredge and connected by a fiexible joint to floating pipe line. This pipe 
line to be 1,000 feet lon^, made in sections of 50 feet each, connected together with 
Bnitable straps and pin joints to admit of the outlet being deflected 500 feet from 
axis of channel ; the pipes to be 32 inches in diameter and made of tank steel i inch 
thick, flush riveted on the inside, and the pontoons to which they are attached 
to be of tank steel ^ inch thick ; the pontoons to be divided by three (3) water- 
tight bulkheads and otherwise strengthened, as shown on drawing No. 14, and 
fitted with manhole covers and running boards. The connections between pipe sec- 
tions to be 8-ply best Para rubber hose, having ^ inch of pure rubber on the interior 
Borfaee, and outside edges capped with rubber, and to be provided with wrought- 
iron bands for securing same, all as shown on drawing No. 15. Two hand winches 
to be placed on pipe line for the purpose of hauling in the swing lines, and each 
pontoon to have six cleats securely riveted on in convenient position for fastening 
lines. The end of discharge pipe to have a baffle plate securely attached, as shown 
on drawing No. 14. 

81. Weiyking apparatus,— For the purpose of ascertaining the proportion of sand 
that is being dredged, a short length of the discharge pipe will be connected with 
flexible rubber joints and hinge straps, one end of uiis pipe to be suspended from 
end of weighing lever by links working on knife-edge pins of hardened steel. The 
weighing levers are to be keyed on a cross shaft which is carried on standard 
brackets from keelsons. The levers to be steel castings, with counterbalance weights 
attached, and to be set at such an angle that center of weighing pipe is | inch above 
the center of fixed discharge pipe when water only is being pumped; and this posi- 
tion will constitute the zero mark on indicator. A suitable indicator to be made 
and placed in a convenient position where it can be seen by the engineer. The con- 
nections between weighing pipe and ends of fixed discharge pipe to be made of 
pure Para rubber hose molded to form shown on drawing No. 15, and each end secured 
by two wrought-iron bands. 

82. Feloeimeter, — ^The velocimeter shown on drawing No. 13 to be supplied, and will 
consist of two heavy brass pipes 1 inch inside diameter passing vertically throu^^h 
the discbarge pipe, with two small cross tubes ^inch bore inserted in them at a dis- 
tance of 4ff inches from the upper inside surface of pipe. These tubes must be set 
very accurately on the longitudinal center line of discharge pipe, the after one 
pointing aft and the forward one pointing forward or towards the pump. The orifice 
of forward or pressure tube is to be protected by a movable bar working in a stuffing 
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box, which is withdrawn when vvloeity leadinffs are taken, l^e 1-inch pipes to h 

Srovided with staffing boxes and cocks, all of brass and connected to gauge gl^asi 
7 f-inch brass pipes and rubber tubing. The gauge glasses to be f-inch diamek 
and 10 feet long, connected at upper end by a brass tube and mounted on a neat hare 
wood board, on which the scide is to be clearly marked. 

83. Anekorage, — The dredge will be moored in position by bow and breast Hnei 
which will be attached to iron piles, the bow linee of f-inch steel rope passing ovt 
snatch blocks on ''A'' frame to winches described in paragraph 65, and the breai 
lines of l^inch diameter manila rope going to capstans. There will be six 10-inc 
piles and ten 7-inch piles required, made of wronght-iron tubing, put together a 
per drawing No. 16, and fitted with all clamps and hose connections ready tor worl 

84. Wire and other ropee,—The following ropes to be supplied: 
Two bowlines of f-inch diameter '' Hercules" wire rope, 19 wires to ifa 

strandi each 1,200 feet long. 

One suction-frame hoisting rope of f-inoh '^ Hercules'' wire rope, 19 wires i 
the strand, and 130 feet long. 

One spud hoisting rope of l-inch diameter "Hercules'' wire rope, 19 wire 
to the strand, and 36 feet lon^ , with special thimble spliced in one end. 

Four breast lines l^-inch diameter, best manila rope^ each 600 feet long. 

85. JSpart parU,-^ 

1 set of steel plates for pump runner. 

2 brass sleeves for shaft stuffing boxes of main pump. 
2 wire-rope sheaves. 
2 bronse worms for bow winches. 
1 main rubber conneotion for discharge pipe at hull. 
4 rubber connections for discharge pipe oetween sections. 
8 olamps for rubber connections. 
1 set of grate bars for one battery of boilers. 

86. Material and worJcmanehip, — ^The best quality of materials and workmamnhi] 
wUl be required in each and every part of the work to be done under this specifics 

*\ 2 tion, and no advantage shall be taken of any phraseology, error, or omission whicl 

^' 1 would seem to Justify other than these. Full information will be given upon an 

point where doubt may arise. 

87. Character o/matmal.— All plates and angles to be used in the work under tiii 
oontraot, unless otherwise specified, will be of low steel 55,000 to 62,000 lbs. altimat 
tensile strength per square inch, elastic limit one-half of the ultimate strength 
minimum elongation of 26 per cent in 8 inches, and minimum reduction of area a 
fracture of 50 per cent. These tests will be made at the mill, from the steel of eaci 
heat, by inspectors designated by the engineer officer in charge and certified report 
thereof transmitted to him. In addition to the above tests, partially cut but no 
detached test pieces about 2 inches wide and 10 to 12 inches long must be farniahet 
with at least two sheets out of the lot rolled from each heat; and tests thereof wi] 
be made by bending the metal back upon itself immediately after chilling from i 
cherry heat by plunging into cold water. When so treated, the steel must show n* 
sign of fracture on the outside of the bent portion. In gauging the thickness, meas 
nrements will be made at each comer of plate and at tiiiferent points throoKhou 
the area. A variation of more than 2| per cent above or below the specified thick 
ness will cause plates to be rejected. Facilities must be furnished the inspector b; 

4 the manufacturers for making these tests, the cost of which will be borne by tin 

. I contractor. The rivets to be of soft steel not more than 61,000 lbs. nor less thai 

^1 ; 65,000 lbs. ultimate tenacity, with an elastic limit of not less than 34,000 lbs., and t 

! . ductility of not less than 26 per cent in ten diameters, and must be capable of bend 

r ing double flat without a sign of fracture on tbe convex side of the bend. 

\t '\ 88. Inepeotion, — Inspectors will be appointed by tbe engineer officer in char<;e t^ 

inspect, at the shops and on the dredge during the process of construction, the inate 
rial furnished and the work done, and see that the same conforms strictly to spei-i 
fications and requirements of the contract. The contractor must at all times giv4 
the inspectors free access to the material and work, and afi^ord every facility fo: 
their inspections. The decision of the engineer officer in charge upon all questions 
arising under these specifications shall be final, and he sball have tbe right to requirf 
the immediate removal at any time of any employ^ of the contractor found incom 
potent or otherwise objectionable. 

89. Inipectar'e examination. — Before beginning the tests, the inspectors appointed 
by the United States engineer officer in charge shall go over the dredge and plant 
oaiefnlly, to determine whether everything called for in the contract has been pro- 
Tided and is in proper working condition. No test shall begin until everything lack- 
ing shall have been supplied. 

So. Imperfect work. — Any unfaithfhl or imperfect work, or defective or impropei 
material, that may be discovered before the final acceptance of the dredge shall be 
corrected immediately. The inspection of the work and material during the process 
of construction shall not relieve the contractor of any of his obligations to perform 
good work and furnish good material as herein specified. 
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91. dmirMiof^s te$t, — Prior to the eommencement of the general efflcienoy test; the 
eoDtractoir ahall Batiefy himself of the proper operation of the dredge and of the snf- 
fieieney of each and every part by ralaing ateam to the allowed lunit and working 
each and every part as it is intended when the dredge is in fall operation. 

92. Effidenejf taU. — Before the dredge is accepted a general efficiency test will 
be made, extending over a period of thirty days of 24 hours each, and the resolt 
of which will be determined by the percentage of lost time dne to defects of 
the maohinery when compared with the actnal time available for dredging. The 
test will be made nnder the ordinary conditions of actual everyday work, and for 
this porpoee the dredge shall be run to its full capacity and shall deliver its material 
throngb the full lengtii of 1,000 feet of discharge pipe. The movements of the dredge 
and the selection of places where dredge is to be placed shall be entirely nnder con- 
trol of the engineer officer in charge or hjs impointed agents. When the contractor 
is prepared to make the test, he shall notify the United States engineer officer in 
charge to that effect, and shall then hand over the dredge to the United States 
afents appointed to take charge. The tests will be made by the officers and crew 
selected dv the engineer officer in charge, due consideration being given to any 
recommendations of the contractor as to competent employees, and at l£e expense of 
the United States Government. The contractor or his representatives may be pres- 
ent at all tests, and a copy of all records of tests shall be furnished him on applica- 
tion. An accurate log wiU be kept of all the operations of the dredge, recording tiie 
times at which the pump is stopped or started and a statement of the causes of each 
stoppage, from whatever source it may arise. All Sundays and holidays, time taken 
in towing and mooring, time lost in moving out of position for passing vessels and 



part of the machinery or plant which is Sie subject of the contract, llie "lost 
time'' taken during the whole period of thirty days of 24 hours each, shall not 
exceed twelve per cent (12 ^) of the "available dredging time." In case this limit 
is exceeded, the dredge will be returned to the contractor, and the cost of the effi- 
ciency tests previous^ made will be deducted from any sums due or to become dne 
the contractor. When the contractor notifies the engineer officer in charge that he 
has remedied the defects and is ready to commence new tests, the dredge will be 
returned to the Government agent and a second series of efficiency tests proceeded 
with in the same manner. It is to be understood that no repairs shall be made on Sun- 
days or at times when the dredge is considered to be not at work, excepting such things 
as are ordinarily done at that time to keep the machinery in proper working order, as 
washing out boilers, packing stuffing boxes, tightening joints, stripping brasses, etc. 
The cost of all repairs during the efficiency tests shall be borne by the contractor. 

93. Capaeitif tetit. — During the progress of the efficiency tests, five tests will be 
made to ascertain the capacity of the dredge, of which the average result shall be 
adopted. This will be done by attaching one or more measuring oarges to the end 
of the discharge pipe^ the sand and water being delivered into them under such con- 
ditions and instructions as the engineer officer in charge may prescribe, following 
conditions of regular work as nearly as practicable. Tne dredge must deliver sana 
at the rate of 1,000 cubic yards per hour through 1,000 feet lengui of pipe, under the 
conditions prescribed. The material will be measured in place in the barges by 
cross sectioning at frequent intervals. These tests shall be made while the dredge 
ia operating on a bar of sand of such fineness and freedom from clay and admixtures 
as are generally met with in actual practice. 

94. Penaliy,— But two series of efficiency tests and one series of capacity tests will 
be made. Should the dredge finally fail to meet the contract requirements as above 
prescribed, the right is reserved to either reject it or to accept it at such reduction 
in price as the engineer officer in charge, with the approval of the Chief of Engi- 
neersy U. S. Army, may find necessary m order to reimburse the United States K>r 
all dunages sustained by reason of said failure, including the cost of all tests and the 
coat of remodeling the dredge so that it shall meet the contract requirements. 

95. EseplanaHona and carrecH<m8,—A.Tij doubt as to the meaning of this specifica- 
tion or of any drawings or explanations that may be furnished the contractor, or 
any obscurity in the wording of them, will be explained by the engineer officer in 
charge, who shall have the right to correct any errors or omissions in them, when 
sneh correction is necessary for the prox>er fulfillment of their intention. 

96. Extra wori;.— No claim for extra work or material, or for delay of any kind, 
will be considered or paid for unless an agreement therefor shall be made in writing 
and approved by the Chief of Engineers, U. S. Army. The contract price is to be 
full compensation for frimishing mI materials, labor and appliances necessary for 
doing all the work, and furnishing the dredge herein specified. 

97. Peri of dMperjf.—Tht dredge to be delivered at Cairo or MemphiSy at the option 
of the contractor. 

BWO 97 ^226 
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98. Time of Mtvery.— The diedge miut be eonpleted in all and everj part, « 
lumded over to the United States engineer officer in charge for test, within nine i 
months from the date of notification of approval of oootract. If there be no del 
caused by defective or imperfect machinery developed during the effieiency te 
rendering necessary a second series, the date of the commencement of this test « 
be eonsidered as the date of the delivery of the dredge. Should there be deU 
from the causes above mentioned^ rendering necessary a second series of eflScien 
tests, tlie date of delivery will be taken as tnat on whioh the dredge ia turned oi 
to the engineer officer in charge for the new tests. 

99. InterprttaHcn of terwis, — In case of any disagreement concwning the interpi 
tation of the provisions of this speoificatioii, the decision of the United States en, 
neer officer in charge shall be binding. 

100. Pateato.— The contractor shall gna^tee the Government against any daii 
or awards for damage on acconnt of the infringement of any patented device whi 
he shall furnish to uie dredge. 

101. OmisnonSf sto.— Ail necessary adjuncts, parts, &t attadiments profMrly for 
ing a part of the dredge, and requisite for the proper and efficient working of t 
machinery, shall be understood to be included in these speeifieationa, whetl 
mentioned herein or not, and shall be supplied bv the contractor as forming part 
the contract. And it shall be further understood that, notwithstanding the gene 
drawings are fnmished by the United States, the contractor shall be veaponsible 
the strength and efficiency of all details, except in cases where special materia 
dimensions, and arrangements are specified and full detailed drawings of constn 
tion are provided. 

No. 2,-^SpeciJioation of hydraulie irodgo with mechanical agUaiore, 

102. This specification shall be known as Specification Ko. 8, October 12, 18B6,a 
shall relate to the construction of a dredge having ''meohanical agitators" to b 
up the sand at mouth of suction pipes. 

103. This dredge will be a duplicate of that described under Specification No. 
October 12, 1896, except in such points as are rendered necessary by the diiFerenc« 
the ''a^itators^" and shall be subject to all the provisions of sud speotfixiation , exes 
as herein modified. 

104. Proposals must be accompanied by fdll drawings and specifications of < 
"agitators" offered, showing clearly what alterations, if any, will be required 
the arrangement of machinery called for under Specification No. 1, October 12, IS 

An estimate of the weights of "agitators'' and machinery must also be sabmitt^ 

105. It shall be optional with bidders for this dredge to make hull as much wic 
as may be required to maintain the stipulated draft of 48 inches, but it is desiral 
to keep to all other dimensions given on plans for dredge nuder Specification No. 
October 12, 1896. The width of the well in which the cutters work at itsforva 
end shall not be more than 32 feet. 

106. The same general efficiencv and capacity tests will be adopted as are preseril) 
for dredge under Specification No. 1, October 12, 1896^ but, in ^e effleiency te« 
the percentage of "lost time " allowed will be taken as fifteen per cent (16^ 
instead of twelve i>er cent (12%), of the "available dredffing time." In oaeeof £a 
nre to meet the contract requirements, the contractor wi& be subject to the penal 
prescribed in paragraph 94, including among the damages sustained the cost 
removal of the "mechanical agitators'' and appurtenances and substitution thersi 
of the "water-jet agitators" and pump above described, if such a change is desm 
advisable. 

Appendix, — Dredge toitib water-Jet agiiatere. 

Approximate weights of machinery : Po^ 

Hull 440,( 

One inch of water in hull 26,( 

Deckhouse and cabins, with fittings 120,( 

Hull fittiuffs, vi2 : bitts, chocks, kevils, siphons, etc 10, ( 

Two traveling cranes and lifting tackles 14, ( 

Main pump and compound en^e 110, C 

Jetpumn and compound engine 19, S 

Feed and fire pumps 5,(1 

Heater and pump well 8,C 

Dynamo and engine 4,C 

Shop engine - 2,5 

Shop tools, shafting, etc 21,0 

Two bow-line winches 22,0 

One suction-frame hoisting winch 5,0 

One spud anchor and windi 12.0 

Suction-pipe frame, radial joints, and straining frame 35, 

"A" frame and suspension tackle Vd,^ 

Suction and discharge pipes in hull 22,0 
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Appioziiiuite weighte of maohiiiery— €<^ntiiined« Ponnda. 

Stoaniy feed, and all other piping^ with yalves and oovering for same. 28, 000 

Foot atoam oapetana 11,200 

Wire rope 2,400 

Two batteries of boilers, complete 190,000 

Water in boilers 60,000 

Water in discharge pipes 32,000 

Water in feed and nre pipes 7,000 

Auxiliary boiler, complete 5,000 

Coal in bunkers 60,000 

Equipment, small tools, stores, spares 24,000 

Total weight 1,309,400 

Avera^ displacement of hnll per 1 inch of draft np to 48 inches draft =27,730 pounds. 
Displacement per inch over 48 inches draft=28,020 pounds. 

Total diisplacement equal ^'^df? =il.22 inches. 

Drawing No. 4 shows distribution of weights in hull. 

Summary of data of calculation used in designing dred^ : 

Bef^uirements, 1,000 cubic yards of sand, to^e delivered through 1,000 feet of 
piX»e 32 inches diameter, at a velocity of 13 feet per second. 

Capacity of pump : 

Area 32-inch discharge pipe ^6.58 square feet. 
Discharge at IS feet per Beoond:=4,352 cubic feet per minute. 
And 4,350 cubic feet per minute =9,OT0 eubie yards per hour. 
Percentage of 1,000 yards of sand to 9,670=10.34. 

Head of water: 

Friction head for total length of 1,150 feet of pipe 22.2 

Velocity bead 2.7 

Suction head (assumed) 7.0 

Elevation 1.0 

Total head 82.9 

(say 33 feet). 
Power required : 

Weight of 90 per cent water and 10 per cent sand =68 pounds per cubic foot; 

then ^^^^^^^ =296, or, say, 300 horsepower. 

If effloienoy of pump is taken at 50 per cent, the gross indicated horsepower of 

300 
engines will be -=7r = 600 for average running, or 600 + 15 per cent = 690 indica- 
ted horsepower maximum. 
Boilers— evaporation required : 

Main engines, compound, noncondensing, maximum 690 horsepower, at 

25 pounds of water per hour 17,250 

Jet-pump engines, 80 horsepower, at 25 pounds 2, 000 

Bow- winch engines, 30 horsepower, at 40 pounds 1,200 

Fire and feed pumps, 10 horsepo^-er, at 40 pounds 400 

Blectrie-light engine, 10 horsepower, at 30 pounds 300 

21,150 
Boilers assumed to evaporate 8 pounds of water per pound of coal i>er hour, with 

exhAust in chimney; then coal consumption will be — ^— =2,644 pounds o£ coal 



per honr. 

Coal burned per square foot of grate per hour, with exhaust in chimney, taken at 

2644 
18 pounds; then -j^ = 147 square feet area of grate required. 

Two ftamaees 13 feet wide each and grate bars 5^ feet long = 143 square feet grate 

area. 

Six "Mississippi'' boilers 48 inohes diameter, 28 feet long, with five 11-inch flues in 

3084 
each, give 3,084 square feet effective heating surface, and ^^ =21.5s ratio 

of heating surface to grate area. 

H. E. Watbrmak, 
Captain, Corps of Enginoony 
Secretary Misnenppi River uommieeUm, 
Mississippi Riyibr Commission, 

Offioe of the Secretary, St, Louie, Mo,, October 12, 189$, 
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Appendix 7 0. 

bbport of capt. h. b. waterman, corps of enoinesr8, 8ecretart missis 
river commission, upon dredging operations on the mississippi b 
between cairo, ill., and memphis, tenn., durlno low- water season of 

Mississippi Riyer Commission, 

Office of the Secretary, 
St. Louis, Mo,, April 15, IS 
Colonel: I have the honor to snbniit the following report of dredging oi>era 
in the lower MiBsissippi by the plant under my charge during the low-w»ter w 
of 1896: 

PROJECT. 

The project under which the season's work was planned is that specified ii 
act of Coo^esB of June 3, 1896, requiring the operation of suitable drcylge boat 
other appliances, with a view of ultimately obtaining and maintaining a navij 
channel from Cairo down not less than 250 feet in width and 9 feet in depth i 
periods of the year except when navigation is closed by ice. 

ORGANIZATION. 

As but two dredges, the Alpha and Beta, were available, it was decided to 1( 
both between Cairo and Memphis, and to start the Alpha irom Cherokee Croi 
(89 R) and the Beta from Memphis (280 L), both dredges to work upstream as ra] 
as possible, deepening all bars on which the probable low- water depth would bi 
than 9 feet. In order to concentrate the work as much as possible, no prov 
was made for any dredging below Memphis, hot fortunately the stage of f 
throughout the summer ana fall was such that no difficulty was met with in 
portion of the river. 

The available plant was divided between the two parties as follows : 

With the dredge Beta 1 large tender (the steamer Minnetonka^l, 1 small tc 
(the steamer Vidalia), 1 quarter boat, 1 machine-shop boat, 1 pile sinker, 2 barg 

With the dredge Alpha 1 large tender (the steamer MUeiseippi and during 
absence the steamer Fred. Hartweg), 1 pile sinker, 3 barges. 

The dredging force was organized as shown in the tabulated statement belo^ 

Table ehowing organizaUon of foroe engaged in dredging operatione during the low-i 

eeason of 1896. 





Alpha. 


Bete. 




1^ 
^1 


1 


if 

It 


1 


1 


1 


i 


11 


1 


AiuiiAtant f>nfliiiftftn 










1 
1 
1 

6 
2 










MMten ." 


...... 

1 


1 
1 
I 


y.v.v. 
1 

1 


1 
1 
1 


1 
1 
1 


Miitea 


SteAm ragineers. 


Master I a borers 


Machinists 






Blacksmiths 






1 

1 










Carpenters 








18 








StriKers 












Viremen 


...... 


2 

1 


10 
...... 

4 
1 
2 
8 
1 
1 
2 
10 


...... 


2 

1 


2 


14 
23 


Watchmen 


Oilers 


11 


Deckhands 


1 


2 


1 


1 


1 


Stewards 


Cooks 




1 




2 

1 
1 


1 
1 
1 


Waiters 


Laundresses 




1 


Surveyors 


RodllMt^ rrrrr- ... 












Laborers 


8 


2 


8 


2 


2 




Total 


42 


7 


12 


a 


68 


7 


IS 


11 


"1 
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DBTAHJED UPOBT OV OPBBATION8. 

The ODtire dredging plant, which was lying at Memphis with the fleet of the ftrst 
and second districts, was pnt in commission on Anjznst 28. The operations of the 
dred^ Beta, in charge of Assistant Engineer C. W. Stortevant, will first he 
described in detail, and afterwards those of the dredge Alpha, in charge of Assistant 
Engineer Peter Mogensen. 

GHUTS OF IfiLAKD HO. 40 (211 L). 

The Beta arrived at the chute of Island 40 (211 L) Angnst 30. A snryey was made 
of the croesingy and dredging was begun on the morning of September 1. The staffs 
of the river at that date was 8 feet on the Memphis gauge, and it was falling at the 
rate of abont 0.4 foot per day. The depth of water on the crossing was about 10 feet. 
The lowest stage during the season was 1.8 feet on the Memphis gangs, and occurred 
on September ^. When dredging work began the distance between the 9-foot curves 
in the upper and lower pools, with the soundings reduced to the lowest stage of the 
Beason, was 1,300 feet, with a practicable channel 6 feet deep at the same stage. 

After outs aggregating 2,000 in length had been made on September 2 both lines 
of floating pipes suddenly capsized. The pipes at the time were deflected at an 
angle of about 40 degrees from the direction of the current, the velocity of this cur- 
rent being about 4.3 feet per second. It is supposed that the capsizing began at the 
lower end and that the upstream line of pipe turned upstream and the other line 
downstream. The pipes snortly afterwards sank in about 15 feet of water. Two 
hundred and twenty-four and one-half hours' time was consumed in pumping out, 
repairing the pipes, and placing the plant in position, and dredging was again begun 
on September 13 at noon. 

The water ahead of the dredse averaged about 8 feet in depth, and the cutters were 
lowered to a depth of 16 or 16 feet ; but although the cutters were working to a 
depth of about 6 feet below the bed of the river, the effective increase in depth 
found at the stem of the dredge was scarcely half this amount. On account of leaks 
in one of the boilers, caused by blowing out of the gaskets around the hand-hole 
plates, only three batteries of boilers were used on the last day's work. 

All of the cuts, ten in number, were completed on September 18, and the plant was 
moved to the foot of Island 34 (179 R). The cuts aggregated 5,945 feet in length. 
The total number of hours of actual dredging was 121, and the average forward 
movement while dredging was 49.1 feet per hour. The material dredged consisted 
of medium coarse sand, with gravel and clay lumps beneath. In places the gravel 
was very compact and hard. At three points snags were encountered, which could 
not be removed by the cutters, and the cutters were raised and moved to the upper 
side of the sni^. 

The area actually covered in dredging was 1,326 feet long and about 100 feet wide 
at the lower end, 226 feet wide near the middle, and 120 feet wide at the upper end, 
giving a superficial area of about 182,684 square feet. 

The changes that are constantly going on in the channel make all determinations 
of the amount of material removed by uie pumps based on surveys very uncertain. 
If we consider an area 2,000 feet long and 400 feet wide on each side of the axis of 
the dredging, the surveys before and after dredging would indicate that 176,370 
cubic yards of material had been removed in 121 nours' dredging, or at the rate of 
1,458 cubic yards per hour. The total cost of this work, including the delay occa- 
sioned by the overturned pipes and towing to the next bar, was $6,1^.51. Tiding 
the yardage as given above, the cost per cubic yard would be about 3^ cents. 

The cost of work at Island No. 40 and other details concerning the operations at 
this bar are found in the tables immediately following : 

Dredge Beta.—Coet of warh at Island No, 40, August SI to September U, 1896. 

Labor $3,378.29 

Subsistence 752.35 

Fuel 1,797.35 

Engineer's supplies, miscellaneous 33.27 

Engineer's supplies^ oil 38.95 

Mate's supplies 12.92 

Repairs 69.64 

Lighting supplies 21.48 

MisceUaneous 4.88 

Stationery and ofiloe supplies 1.84 

Freight 90 

Laundry snppliea ..••• 10. 74 

Totel 6,122.61 
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i8Ukin> HO. 84 (179 B). 

The B0toy with dredginic pl»nl, arrived at Island No. 84 on September 21. A sur- 
vey was made on Septembw 23 and it was decided to open tbe channel down the 
island shore instead of followinic the ezistinir steamboat channel which made a sharp 
crossing to tbe left bank and then back again to the right bank at Morgans Point. 
The channel selected practically eliminated two crossings and showed 10 feet of 
water except for a distance of abont 300 feet, where there was only 8 feet. The 
npper pool was over 400 feet in width while the lower pool for a distance of 3.000 
feet narrowed down in plaoes to about 200 feet wide, but the channel was straight 
and easy to run. 

Dredging was bjurnn on September 25 at a point abont 1,800 feet above the foot of 
the island and 1,000 feet from the shore. After a short run it was discovered that the 
valve rod of the starboard pnmpiug engine was bent. Repairs were completed and 
another mn of abont six hoars was made when the starboard engine stopped owing to 
the dropping down of the valve seat in tbe high-pressnre steam chest. This caused 
another delay of about seven hours, after which the dredge was again started and 
Cut No. 1 finished. On examination of the suction a 6-inch oottonwood limb was 
found which had been cut off by the cutters. 

Work was begun on Cut No. 2 at 8.30 p. m. on September 26. After a run of 
abont five hours the connecting rod on the low-pressure cylinder of the cutter 
endues broke. After this» dredging was continued without the use of the cutters. 
On September 27 there was three hours' delay on account of repairs to the hoist and 
keyin|[ the rocker arm on valve motion of starboard pumping engine. 

Work at this crossing was completed at 6 a. m. September 29, and the plant was 
moved to Osceola Bar (164.6 L). Two cuts, nearly parallel, were made abont 40 feet 
apart and aggregating 2,275 feet in length. The total number of hours of actual 
dredging was sixt^-six. More than half this work was done withoat the use of the 
catters. Under these conditions the rate of advance was only about 24 feet per 
hour, bnt the depth of submersion of the floating pipes indicated that they were 
l(»aded to about the same extent as when the cutters were in operation. 

The material at this crossing was coarse sand and gravel. The cutters were low- 
ered to a depth of about 15^ feet. The saperficial area of the two cuts is about 
51,000 square feet. 

Computing the amount of material removed in the same manner as in the case of 
Island No. ^, we have for an area 2,200 feet long and 800 feet wide a total of 91,852 
enbio yards, or an average of 1,392 cubic yards per hour. The total cost of this work, 
including towing to the next bar, was $1,793.42, which would give for the yardage 
above estimated a cost of about 2 cents per cubic yard removed. 

While this work was in progress the nver rose 1.5 feet. 

The details of the cost and work at this bar are given in the following tables : 

Dredge Beta,—Caet efwort mt Jslaiki Ke. U, Septewiber $6 to SO, 1896, 

Labor $795.82 

Snbsistence 169.56 

Fuel 579.16 

Engineer's supplies, miscellaneons 17.72 

Engineer's supplies, oil 13.91 

Mate's supplies 5.52 

Bepairs 199.03 

Lighting supplies 6.27 

MiMellaneons 2.61 

Stationery and office supplies .69 

Laimdiy mppllM * 8.24 

1,793.42 
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08GBOIA BAS (164.5 B). 

The dredge Beta with plant arriyed at Oeceola Bar (164.5 R) on September 80, ana 
an examination of the croaeing waa at once made for the pnrpoee of seleeting the 
beet location for dredging. 

Dredging Y)egan at 1 a. m. October 1. The connecting rod of the cntter engines 
had been repaired and was replaced and the cutters started. The material encoun- 
tered was medium fine sand, the depth at the head of the dredge being about 9 feet 
and the cutters were lowered to 15 feet. The lower edge of the reef at this bar was 
▼ery ste^ and dropped suddenly from 9 feet to 24 feet. The current in the lower 
pool flowed at a sharp angle wiui the reef, thus adding to the difficulty of starting 
the out. Short irregular cuts were therefore made in order to open the reef suffi- 
ciently to allow the dred^ to enter straight with the current. 

Prior to this time dredging had only been done with the dredge pulled uxMtream. In 
order to meet the difficulty of monntine the bar, it was determined to attempt working 
downstream over the reef, which on first trial proved entirely successful. Instead 
of hoisting the cutters and drojf ping back without dredging, the boat was dropped 
down with the head or bow still upstream, but with the dredge in ftiU operation. 
This method enabled the first cut to be put through without any difficulty from the 
dredge swinging off the line, and it was found to save material time in changing 
cuts, as the dr^ge could be worked on one cut downstream and on the next cut 
upstream without stopping pumpinff or even raising the cutters. Another impor- 
tant advantage that was found by this method of dredging is that the cuts are left 
deeper when the dredge is working downstream than when working upstream. This 
is due to the £s€t that the shoaling caused by the retardation of the current under 
the hnU of the boat is with the downstream method entirely removed, as the suction 
and cutters follow the boat, whereas with the upstream method such is not the ease, 
as the boat follows the suction and cutt<6rs. 

The cuts at this place covered a width of about 900 feet in the widest plaoe, and 
the greatest length was 1,350 feet. The work was finished at 7 a. m. October 4, and 
the plant was moved to Hathaways (102 L). The aggregate length of all the cuts 
was 5,660 feet, and the total number of hours of actoaf dredging was 63f, or an 
average of 89 leet per hour. 

Using an area oi 800 by 2,300 feet, or 1,840,000 square feet, in computing the yard- 
age of material removed, we find a total of 65,555 cubic yards, or an average of 1,01^ 
cubic yards ef material removed per hour of actual dredging. The total cost of work 
at this bar, including towing to the next bar, was $2,379.05, making the average cost 
per cubic yard removed as estimated above about 8.6 cents. 

While this work was in progress the river fell about 1 foot. 

The eoet of the work and details of the operations are given in the following tables : 

Dndge Beta— Cost of work at Otoeola Bar, September SO to October 9, 1S96. 

Labor $1,362.06 

Subeistenoe 239.01 

Fuel 690.19 

Engineer's supplies, miscellaneous 16.79 

Engineer's supplies, oil 18.86 

Mate's supplies 4.85 

Repairs 33.03 

Lighting supplies 6.98 

Miscelhuieons 2.09 

Stationery and office supplies .70 

LaondiyaappliM •••••«•« 4.49 

2^879.05 
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HATHAWATS LOWBB CB088INO (102 L). 

Pari of the dredging plant arriyed at Hathaways on October 7, and a snryey of 
the locality waa made on October 8. The remainder of the plant arrived at 3 p. m. on 
October 9, and the Beta began dredging at 2 p. m. Monday, October 10. Dredging 
wM oontinned withont stopping or slowing down the pumps until 5 a. m. on October 
14. when the work at this point was completed. This made a continnoos ran of 87 
honn. 

The first tow left for Cherokee (89 B) at 10.30 a. m. October 14. Sixteen cuts in 
all were made with a total len^h of 12,175 feet, which gives an average rate of 140 
feet per hoar, the dredge working ap and down alternately. It was estimated that 
this method of working effected a saving of 30 hoars at this bar. 

The area eorered by the cuts measared about 1,600 feet long by 275 feet wide. 
About midway of the length the cats were bent downstream at an angle of about 
20 degrees, so that the flow would more nearly coincide with the direction of the 
current In the lower pool. The velocity of the current was less than 3 feet per sec- 
ond, and had bat little effect in removing the compact bed of sand and gravel. 

For compating the volume of material removed the area considered is 2,400 feet 
long by 800 feet in width. This gives a total of 80,592 cubic yards, or an average of 
926 cubic yards per hour. The total cost of the work at this bar, indading towing 
to the next one, was $ 1 ,671.59, or a little over 2 cents per cubic yard. During this run 
the dredge bamed 7,782 bushels of Pittsburg lamp coal, or about 89^ bushels per hour. 

The following tables give the dettfils of the cost of work done at Hathaways Lower 
Crossing (102 L): 

Dredge Beta. — Chet of work at Haihaway$ Lower Cro9$ing, October 10 to 15, 1896, 

Labor $788.89 

Subsistenee •. 138.51 

Fuel 675.59 

Engineer's sup pliee, miscellaneoas 14.56 

Eagineer's supplies, oil 16. Hi 

Mate's supplies 6.89 

Eepairs 16.37 

Lighting supplies 7.06 

Miscellaneous 2.54 

Stationery and office supplies .60 

Freight 60 

Laundry sullies .... •••••••••. •• 3.37 

l,e7L69 
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CHXROKXS GBOSSIirO (89 B)— -SSCOND TIME. 

The Alpha at this time had already done work at Cherokee Crossinffy but this had 
been partially obliterated by the encroachment of a bar above, ana the Beta iraa 
ordered to the same point to open a channel lower down. 

The phmt arrived on October 14 and a survey was made the following day. The 
river at the time was jnst at the top of a rise some 6i feet above the lowest water of 
the season. I made an inspection of the dredge Beta at this bar, reaching the fleet 
about 4 o'clock on October 15. At the time of my arrival the second tow had not 
reached Cherokee and nothing was in progress except surveys of the locality. X^e 
AlpKa'8 channel atill had a fair depth, but had been narrowed from the encroachments 
of the bar to such an extent that it was not believed safe to attempt to reopen it on 
the same line. 

The second tow did not reach there until nearly 6 o'clock, when the ^lant was 
taken out into the river, placed in position, piles jetted down, and floating pipes 
connected. In anchoring the dredee no use whatever was made of the spuds, as the 
cutters, when lowered, answered the purpose much better. In fact, the spuds were 
not lowered at all except in order to bfb tne stem end of the dredge while the con- 
nection to the pipe line was being made. At midnight on October 15, six hours after 
Uie be^^nning of the placing of ute plant, dredging began and was continued for 39 
hours without stopping. The organization of uie party was excellent. Every man 
seemed to have his work assigned to him and to Imow exactly what was necessary 
to be done. 

During the first 24 hours 4 outs 500 feet in length were made, or a total of 2,000 
linear feet, in a compact bed of sand and coarse gravel, the cutters working to a 
depth of about 5 feet in this materiaL The first out in this case, as before, was made 
downstream. 

On October 17 the work was delayed by an accident to the bevel gear wheels at 
the upper end of the cutter shaft. The teeth were stripped from these wheels, owing 
to the breaking of a Journal-box bolt on the forward end of the ladder shaft. New 
gears were put on and dredging resumed at 1 a. m. on October 18. Work was con- 
tinued without stopping until 4 p. m. October 19, when operations were suspended 
on account of the stage of the river, which was considered such as to make dredging 
unnecessary. At this time two-thirds of the work needed to make a good channel 
had been completed. The plant was tied up to the bank in the immediate vicinity 
and the entire crew retained awaiting developments as to further work. 

Eleven cuts were made, aggregating 6,435 feet in length and covering an area of 
about 1.450 feet long and 1£@ feet wide. The total number of hours of dredging was 
78^. and the average rate was, therefore, about 82 feet per hour. 

For computing tne volume of material moved an area of 2,500 feet by 800 feet has 
been taken. This gives a total of 62,000 cubic yards, or an average of 795 cubic yards 
per hour. The cost per yard on this basis would be 2.8 cents. 

The cost of this work and the details of the operations of the dredge Beta at 
Cherokee Crossing between October 16 and 19 are given in the foUowing tables: 

Dndgs Bekh-Coit t^wfrk at Cherokee Croseing, eeoond Ume, Ooioher 16 io 19, 1896. 

Labor $909.21 

Subsistence 168.15 

Fuel 588.22 

Engineer's supplies, miscellaneous 19.86 

Engineer's supplies, oil 11. 84 

Mate's supplies 7.64 

Repairs 23.69 

Lighting supplies 8.03 

Miscellaneous L94 

Stationeiy and oflEloe supplies .88 

Freight .60 

Laondxy sappliea ••••• ••• ••• 3. 02 

1,742.58 
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APPENDIX V V — ^REPORT OP MISSISSIPPI BIVEE OOMMIBSIOV. 3599 

LOWBB POINT PUSASAKT (79.5 B). 

On October 23 orders were sent by J. A. Ockerson, principal Msistant engineer, 
for the Beta to move from Cherokee Crossing (89 R) to Lower Point Pleaaant (79.5 R). 
The Beia and plant arrived at 1.45 p. m. on October 24 and dredging began on the 
followin|r day at 1 p. m. The reef on this bar showed a depth oT only 7 feet when 
dred^ng began, llie material was sand mixed with gravel and an occasional mnd 
Ininp. Snags were also eQcoantered . These and the mnd lumps i>erhaps account for 
the persistency with which the reef maintained itself in this tooality. The general 
conditiona leading to the selection of this location for dredging will be described 
later. 

Three obstrnctions were encountered on the first cut. The pieces of yellow pine 
which floated to the surface indicated the presence of a wreck. The cntters were 
raised and the dredge pulled ahead for a distance of about 40 feet, where they were 
again lowered to a depth of about 17 feet. In the next 3 cuts 6 obstrnctions were 
enconntered which were supposed to be logs or parts of wrecks. In cuts Nos. 5 and 
6 more anags were encountered, and the pumps were shut down to examine the 
cutter machinery after a continuous run of 49 hours. The bolts which held the 
jonmal box at the ends of the ladder pontoons were found to be pulled out. This 
allowed the bevel pinion to ride upon the other gear wheel and strip the cogs. The 
middle entter on the starboard suction was found to be missing and the shaft was 
badly cut at the lower end. Attempts were made to recover this cutter, but it could 
not be located. A new cutter was put on and repairs were completed at 7.30 p. m., 
October 28, when dredging was resumed. No snags were encountered in cut No. 7. 
Ihedging was continued until October 30, when the ladder shafting broke and 
Btrippecl the cogs from a bevel pinion. This was repaired^ but broke again after a 
short mn, and work was continued without the cutters. 

Work was completed at this bar at 5 a. m. on Monday, October 31, after which 
two days were devoted to repairs, and the plant was then moved to Cherokee Cross- 
ing (89 K) to complete the dredging at that point. 

All the time lost at Point Pleasant Bar was in repairs to cutter machinery. The 
total 1en«:th of cots made was 9,415 feet, and the time of actual dredging was 109^ 
hours. This gives an average rate of 86.2 feet per hour. The area covered by these 
cute was about 200 feet wide and 1,820 feet long. 

In computing the volume of material handled, an area located so as to cover the 
cnts symmetrically and 800 by 2,100 feet in size has been taken* This gives a total 
volume of material removed of 82,370 cubic yards, or an average of 754 enbio yards 
per hour. The cost of this work was $2,315.51^ or an average of 2.8 cents per cubic 
yard. 

The records of the depths of material removed from the outs as shown by measure- 
ments taken ahead of the cutters and also behind them in the cuts of this bar and at 
Cherokee afterwards is quite complete. If these measurements be used, we can 
obtain another approximation to the volume of the material actually removed by the 
dredge. This does not take into account the vast amount of material which is 
known to be moving along the bed of the river, and assumes that the sides of the 
bed are practically stable and that the measurements in front of and behind the cut- 
ters give the actual depths of the material before and after dredging. Assuming 
side slopes of 1 on 3, and taking the cuts as 40 feet in width at the oottom, the total 
quantity removed would appear to be 128,953 cubic yards, which is fiilly 50 per cent 
greater than that obtained m the previous estimate. 

Before dredging began the least depth on this reef was 7 feet and the distance 
between the 9-foot curves in the upper and lower pools was 800 feet. The dredging 
eats were located along the extension of the lower pool. While the dredge was at 
work at this bar the river fell about 2 feet and then rose nearly 3 feet. 

The following tables show the cost of the work and details of the operations at 
Lower Point Pleasant Crossing: 

Dredge Beta,-— Coat of worJc at Lower Point Pleasant, October 25 to November S, 1896. 

Labor $1,171.05 

Subsistence 241.12 

Fuel 793.66 

Engineer's supplies^ miscellaneous 16.94 

Engineer's supplies, oil 19.13 

Mate's supplies 9.86 

Repairs 47.32 

Lighting supplies 9.09 

Miscellaneous 2.59 

Stationery and office supplies .76 

Laundry supplies ,,,,- 4.50 

2,315.51 
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APPENDIX V V — REPORT OP MISSISSIPPI RIVER COMMISSION. 3601 

CHBBOKKB CBOaSINQ (89 B)— THIRD TIME. 

The Beta and plant retunied to Cherokee CroRsiD j; on NoTember 2. Needed repairs 
to the eutter machinery were made on NoYember 3 and 4, and dredging commenced 
at 2 p. m. on November 5 at the lower end of the reef along the line previously 
dredged by the Beta. The material was soft sand, witb some gravel. Large quanti- 
ties of this material were moving along the bottom, so that the progress of the dredge 
vss very slow. At the upper end of the cuts a compact bed of gravel was encoun- 
tered. Dredging was continued until 9 p. m. November 12, when the work was eom- 
pleted, making a C4>ntinuou8 run of seven days and seven hours, or one hundred and 
Beventy-five hoara. without stopping the pumps. 

The area covered by the dredge was 2,930 feet in length and from 50 to 175 feet 
in width. The total length of outs is 8,980 feet, giving an average rate of 51.3 feet 
per hour. 

The area osed in computing the volume of material removed is 800 feet wide by 
3,900 feet Ions. This gives a total of 128,148 cubic yards of material removed, or an 
average of 732 cubic yards per hour. The total cost of the above work was $3,008.93, 
or an average of 2.4 cents per cubic yard. 

Using in this case, as described at Lower Point Pleasant Bar, the soundings in 
front of and behind the cutters, and taking the width of the cuts at the bottom as 
40 feet and the aide slopes as 1 on 3, we obtain the total volume removed of 101,105 
cubic yards, or an average of 578 cubic yards per hour, a result about 20 per cent 
lees than that obtained above. 

The cost of the work at Cherokee Crossing, third time, and details of the opera- 
tions are shown in the following tables: 

Dredge Beta. — Co9t of work at Cherokee CroBexng, third time, November 4 to 13, 1896. 

Labor : $1,465.47 

Subsistence 244.83 

Fuel 1,182.22 

Engineer's snpplie«y miscellaneous 20.88 

Engineer's supplies, oil 20.50 

Mate's supplies 20.29 

Repairs 36.91 

Lighting supplies 9. 71 

Miscellaneous 2. 66 

Stationery and office supplies .13 

Laundry supplies 5.33 

3,008.93 
BNa 97 ^226 
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APP£ia>IX V Y — ^REPOBT OF MISSISSIPPI EIYEB COMMISSION. 3603 

CHKSOKSB CB0681KO (89 B)— FIB8T TIMB. 

The dredge Alpha lefl Memphis (230 L) on the moming of Aagnst 90 for Cherokee 
Croesing (S R), where she was to begin the season's work. Cherokee Crossing was 
reached at noon on September 4. A snryey was made and floats were run to deter- 
mine ihe direction of the flow. The least depth on the crossing was fonnd to be 8 
feet, with the river falling one-half foot per day. In attempting to locate the cnt 
so as to interfere as little as practicable with steamboats, a line was selected con- 
siderably higher upstream than last season, and subsequent developments indicated 
tfast this was a mistake. The head piles were placed on September 5« and on Sep- 
ember 7 dredfipn^ began in material composed bf medium coarse sand. 

The condition of &e bushings in the main pump was overlooked in the general 
repairs made prior to beginning work, owing to the great amount of labor involved 
in getting at them. When work began, however, an average of three hours per day 
was found necessary for repairs, most of the same being on the main pump. On 
September 16 the runner on the main pump broke and 4f da^s were lost therebv. 
The pump runner which had been previously repaired was put in place and the busn- 
ines, which were entirely worn out, were renewed from material made from a broken 
pile. At the time of the breakdown 2,355 linear feet of cut had been made in water 
ftbont 7 feet deep, with the cutters lowered to a depth of 12 feet. 

Dredging was resumed at midnight on September 20 at cnt No. 3. This out had 
partiallv filled while the repairs were being made, as the dredge had not been moved 
out of the channel. This failure to move the plant out of the channel when not at 
work was directly contrary to my general instructions, and, as soon as I learned of 
it, positive orders were issued that in all cases where work was suspended the 
dredges and all plant belonging thereto must be moved out of the channel. 

Diidffing was continued until 12 p. m. on September 26 without stopping except 
when changing onts. This shows a continuous run of 144 hours, with the exception 
of S| hours used in changing from one cut to the other. Work at this point was 
finished on September 28 and the plant moved to Upper Point Pleasant (79 R). 

Six parallel cnts were made, aggregating 4,610 feet in length. The actual dredg- 
ing time was 295 hours, or an average rate of 15.6 feet per hour. The cuts covert 
an area of about 1,200 feet long and 200 feet wide in the widest part. 

Computing the v^olume as before explained, we have in this case to consider an 
area 1,875 by 800 feet. This would give a total of 50,111 cubic yards of material 
removed, or an average of 170 cubic yards per hour. The total cost was $3,309.51 
and the average cost per cubic yard was 6.6 cents. 

The coal consumed by the dredge while running continuously amounted to 12 
bnahels of Pittsburg lump coal per nour. 

During the time the dredge was at work the river first fell steadily for 10 days, 
the fall amounting to 5 feet ; it was then stationary for about 5 days, after which 
there was a rise of about 2 feet. 

The following tables give the cost and details of the oi>erations at Cherokee 
Crossing (first tinae) : 

Dredge Alpha.'-Coet of work at Cherokee Crosaing, September 6tot8, 1896, 

Labor $2,161.50 

Sabsistence 541.52 

Fuel 476.50 

Engineer's supplies, miscelianeous 15.72 

Bugineer's supplies, oil 33.23 

Mate's supplies 13.89 

fiepairs 30.36 

Lighting supplies 16.72 

Miscellaneous 5.38 

Stationery and office supplies .87 

Laundry suppliee 13.82 

3,309.51 
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APPENDIX y y — ^REPORT OF MISSISSIPPI BIVER COMMISSION. 3605 

UPPER PODIT PLBAflAlVT (79 B). 

Hie Alpha and diedging plant arriyed at Point Pleasant on September 29, and 
dredffiDg began at 5.15 p. m. on that date. The oroasinff was sonnded and it was 
decided to open a channel parallel to the riffht bank and about 150 feet distant from 
it, in about the same position as the channel opened daring the season of 1895. This 
cbannel, if opened, would follow the shore, and would practically eliminate two 
bftd crossings. The material was mediom fine sand. 

The dredginff continued until 6 p. m. on Saturday, October 3, when the dredge was 
moved out of tlie cut and work was sas]>ended over Sunday. Dredffing was resumed 
at 6 p. m. on October 5 and continued until 6 p. m. on the following day, when it 
vas found that the bushings of the main pump were so badly worn as to need imme- 
diate repairs. The pumps were therefore stopped, the dredge was moved out of the 
chanuel, and the work of repairing begun. Two new bushings were turned and 
pat in place on the hub and shaft of the main pump. The hub on the aft head was 
taken out and turned down to fit the new bushings, and new steel ke3's were made 
and fitted in the coupling and shaft. This work was completed on October 8, and 
dredging was resumed at midnight of that day. 

On October 15, 1896, 1 yisited the Alpha and found the water risine very rapidly. 
With her suction lowered to its extreme limit the amount of material remoTed fronk 
the bottom did not much exceed 1 foot. Under the circumstances the dred^ng work 
Beemed of little practical advantage. I did not issue orders for a suspension of the 
dredging, however, until my return to St. Louis. These orders were received on 
October 19, and the dredffing plant was tied up to the bank. When the orders were 
received the river had ureaay fallen some 3^ feet below the crest of the rise, but 
practically no evidence remained of the work already done. 

The work at this bar can not be considered to have been completed, and subsequent 
alterations in the river channel, induced by the rise above referred to, rendered it 
unnecessary to attempt further operations at this point. 

The cuts made aggregated 6,370 feet in length, and the time of actual dredging was 
306| hours. Tiiis gives an average rate of 20.8 feet per hour. 

The volume of material removed, computed from an area 600 feet in width by 3,800 
feet in length, gives a volume of 28,602 cubic yards, making the average number of 
cnbic yards moved per hour 93.2, and the average cost per cubic yard 10.4 cents. 

On tiie afternoon of October 22 the steamer Sheffield grounded and collided with 
the floating pipe. Considerable damage was done to the pipe and couplings and to 
the wheel of tne steamer. On the following day she was pulled off by the steamer 
Mi89i$$ippi. 

The cost of this work and other details of the operations will be found in the fol- 
lowing tables: 

Dredge Alpha.-^Coei of%D<trk at Upper Paint Pleaeant, September 29 to October $3, 1896, 

Labor $2,191.82 

Snbeistence 468.80 

Fuel 594.83 

Engineer's supplies, miscellaneous 13. 40 

Engineer's supplies, oil 31.64 

Mate's supplies 6.31 

Repairs 120.17 

Lighting supplies 12.72 

Miscellaneous 4.41 

Stationery and ofiice supplies .19 

Laundry supplies 11.97 

3,456.16 
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COMPBOMI8E BAR (77 L). 

On October 23 the Alpha was ordered by J. A. Ockerson, principal assistant en- 
gineer, to Compromise Bar. The plant was taken in tow the following day and 
srriyed at ita'deatiuation in the afternoon. A survey was made and two head piles 
were set. Dredging began at 6 p. m. on October 25. The materiid was fonnd to be 
coarse sand and gravel. The dejpth of the suction was 12 feet. The steamer MisaiS' 
iippi was required for the Commission trip and the Fred. Hartweg was chartered for 
Tise as tender during her absence. 

Cut No. 1, 910 feet long, was completed at 3 a. m. October 28, and the dredge moved 
to the lower end of cnt No. 2. It was then discovered that the pnmp shaft was out 
of line. The ranner was removed and it was fonnd that the hub in the after head, 
the shafty and the bushings were badly worn, although thorough lubrication was 
effected by compression grease cups. An extra runner and shaft had been repaired 
in St. Lonis, and phosphor bronze bushings had also been secured. These were put 
in place, and after a delay of three and three-fourth days dredging was resumed on 
November 1 at 7 a. m. 

Dredging was continued without further interruption from repairs until midnight 
November 10, when work at this bar was completed. With the water about 4 feet 
sbove the lowest stage of the season, there was found to be a 12-foot channel 400 feet 
wide. 

By this time tlie stage of the river was so high that no difficult crossings were 
reported between Cairo and Memphis. The plant was therefore moved to the bank 
awaiting further developments. 

The work at this bar consisted of 7 outs aggregating 5,405 feet in length. The 
actual dredging time was 257f hours and the average rate was 21 linear feet per hour. 

The volume of material removed, computed from an area 800 feet wide and 1,600 
long, is 80,555 cubic yards, or 312^ cubic yards per hour. The total cost was $3,473.68, 
and the average cost per cubic yard is 4.3 cents. 

The cost of this work and details of the operations are given in the following 
tables: 

Dredge Alpha, — Coet of work at CompronUee Bar, October $6 to November 16, 1896, 

Labor $2,012.95 

Subsistence 422.82 

Fuel 674.03 

Engineer's supplies, miscellaneous 7. 29 

Engineer's supplies, oil 37.82 

Mate's supplies 7.06 

Repairs 278.99 

Lighting supplies 16.52 

MisceUaneons 1.89 

Stationery and oflElce supplies .69 

Freight .50 

Laundry supplies 13.12 

8,473.68 
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MOVIHO TO WINTER QUARTERS. 

The Alpha wna moved to abont a mile above New Madrid, Mo. (71 R), on November 
16, and remained there nntil December 1, when orders were received to discharge all 
employees not needed for care of plant and repairs. 

On November 13, after finishing work at Cherokee, the Beta was tied np to the 
bank, awaiting orders. Minor repairs were made nntil December 1, when orders 
were received to disband the force not needed for care and repair of plant and to 
moTe the entire dredging plant to East Cairo, Ky. 

The work of towing to winter quarters was begnn at once, and the dredging plants 
of both dredges were moored at East Cairo on December 12. The steamer misaissippi, 
bsTing returned from the Commission trip, assisted in towing the plant up. 

The following tables give the cost of preparing the plant for work prior to Sep- 
tember 1, 1896, cost of awaiting developments in stage of river and moving fleet to 
winter qnarters, and other details of the dredging operations : 

Dredge Beta. — Cott of teeUng and moving from winter qnartere, Auguet 19 to 31, 1896. 

Labor .• $979.73 

Sobsistence 372.16 

Fuel 217.80 

Engineer's supplies, miscellan eo ns 28. 07 

Engineer's supplies, oil 15. 18 

Mate's supplies 15.69 

Repairs 64.03 

Lighting supplies 9.10 

MiscellaneoTis 2. 22 

Stationery and office supplies 1. 19 

Freight .60 

Laundry supplies 5.79 

Total 1,711.56 

Dredge Alpha. — Minor repairs and preparatione for field operatione prior to September 1, 

1896, 

Labor $1,417.41 

Subsistence 258.11 

Fuel 210.08 

Engineer's supplies, miscellaneous 7.18 

Mate's supplies 1.05 

Repairs 15.62 

Lighting supplies 3.63 

Laundry supplies..... 5.43 

Towing 24.50 

Total 1,943.01 

Dredge Beta — Coei of waiting for developments in stage of river and moving to winter 
quarters, October 20 to S3 and November 14 to December 15, 1896. 

Ubor $4,750.79 

Subsistence 767.00 

Fuel' 776.08 

Engineer's supplies, miscellaneous 36. 83 

Engineer's supplies, oil 22. 89 

Mate'ssupplies 12.64 

Repairs.... 66.40 

Lighting supplies 28.56 

Miscellaneous 5. 07 

Stationery and office supplies 1.43 

Freight... f.. 4.34 

l*nndry supplies 17.30 

Total 6,489.33 
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Dredge Alpha. — Cost of waiting for developmenU in stage of river and wufving to win 
quarters, Nor ember 16 to December iSl, 1896, 

Labor $2,063. 

Subsistence 459. 

Fuel 158. 

Engineer's su pplies, niisoellaneous 4. 

Engineer's supplies, oil 3. 

Mate's supplies 

Repairs 4. 

Lighting supplies 8. 

Laundry supplies 6. 

Total 2,809. 

Dredges Alpha and Beta, — Cost of preparing fleet for work, returning same to win 
quarters, and expenses while tied up awaiting low water. 

Labor $9,211. 

Subsistence 1,856. 

Fuel 1,462. 

Engineer's supplies, miscellaneous 76. 

Engineer's supplies, oil 41. 

Mate's supplies 29. 

Repairs 150. 

Lighting supplies 50. 

Miscellaneous 7. 

Stationery and office supplies 2. 

Freight 4. 

Laundry supplies 34. 

Towing 24. 

Total 12,953. 

Dredges Alpha and Beta.— Cost of actual dredging, during low water season 1896. 

Labor $16,237, 

Subsistence 3,386. 

Fuel 8,051. 

Engineer's supplies, miscellaneous 176. 

Engineer's supplies, oil 242. 

Mate's supplies 94. 

Repairs 855. 

Lighting supplies 114. 

Miscellaneous 30. 

Stationery and office supplies 6. 

Freight 2. 

Laundry supplies 73. 

Total 29.272. 

The total cost during the season, including cost of preparing plant for work, mc 
ing to the field, waiting for lower stage of nver, and moying to winter quarters, i 
dredges Alpha and Beta, is therefore ^,226.17. 
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ng operatuma, Misaiaaippi Biver between Cairo and Memphia, during low- 
water aeaaon of 1896. 



Aug. 
Sept. 

► R), 

96. 

;roAS- 

to15, 

t9R), 
to 24, 

;,Mo., 
Nov. 

t9B). 
tola, 

OR), 
A} 28, 

t,Mo. 

► Oct. 

7 L), 
896. 



8> 

I 
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Cat«. 



Beta... 
BeU... 
Beta . . . 
Beta... 

Beta... 

Beta . . . 

Beta . . . 

Alpha. 

Alpha . 

Alpha . 
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• 
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Feet. 
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Summary of dredging oprn'oHane, MUHsHppi Bi/oer between Cairo and Memphie, during hn 
water seaeon ^ 1896— CoBtinxted, 



PUoe and date. 



laland No. 40(211 L). Aug. 

31 to Sept. 24, 1890. 
Island No.34 (179 B), Sept. 

25 to 30, 1896. 
Osceola Bar (164.5 B), 

Sept. 30 to Oct 0, 1896. 
Hatnaways Lower Gross* 

lnff(102L), Oot9tol5, 

Cherokee Crossing (89 B), 

second time, Oct 15 to 

24,1806. 
Loirer Point Pleasant, 
Mo. (79.5 B), Oct. 25 to 
KoT.8,1896. 
Cherokee Crossing (80 B), 

third time, Not. 4 to 13, 

1896. 
Cherokee Crossing (89 B), 

first time, Sept. o to 28, 

1806. 
Upper Point Pleasant, 

Mo. (70 B), Sept. 20 to 

Oct. 23, 1806. 
Compromise Bar (77 L), 

Oct 24 to Not. 15, 1806. 



Kame of 
dredge. 



BeU... 
Beta... 
BetA... 

Beta... 

Beta... 
Beta... 
Beta... 
Alpha. 
Alpha. 
Alpha. 



Material mored. 



Dimensions 
of snperfl 
dial area. 



Feet. 
800 by 2, 000 

800 by 2. 200 

800 by 2. 800 

800 by 2, 400 

800 by 2, 600 

800 by 2, 100 

800 by 3, 000 

800 by 1,875 

600 by 2, 800 

800 by 1,600 



Cubic 
yards. 



Cost 

per 

cobio 

yard. 



176,870 
01,852 
66,655 
80,602 

62,000 

82,370 

128,148 

60,111 

28.602 

80,555 



Total 
cost. 



OenU. 
3.5 

2.0 

8.6 

2.0 

2.6 

2.8 

2.4 

6.6 

12.1 
4.8 



16,122.51 
1,703.42 
2,879.05 
1,671.59 

1,742.68 

2,315.61 

3.008.03 

8,300.51 

3,456.16 

3,473.68 



CapeiBing of nipes d 
iJiy ed the work 2341 hz 



114ihoiin.« 
78 hoars. « 
01 hours, a 



aBepairs due to breaking of runner of main pump. 
BBSULT8 OF THB SBASON'S WORK. 

In order to maice cleW the results of the work, plats of the sarveys made at th 
bars daring the season have been prepared, the depths of water being indicated b; 
eontonrs and shaded areas, after reducing the soundings to the lowest gauge readin 
of the season. These onrveys are given in the accompanying plates, numbers 1 to £ 
Plate 10 is a hydro^aph showing the fluctuations of the gauges at Kew Madrid 
Fulton, and Memphis during the low- water season. A careful study has been mad 
of the entire subject; and below will be found a description of the vaiious platet 
with the conclusions arrived at from examination of the same. 



PLATB NO. 1, POmr PLBASAKT AND YICnOTT. 

This shows the general condition of the river in the vicinity of Point Pleasan 
before dredging was begun by either the Alpha or the Beta. This stretch of th 
river is generally the worst between Cairo and the Head of the Passes. It will b 
noted that there are two channels coming up f^om below, which unite just aboT 
the point marked C on the plate, and shortly afterwards again divide, one follow 
ing the right bank near Toneys Towhead, and the other the left bank. The Alpkt^ 
first work at Point Pleasant, which was never completed on account of the blgl 
water, was along the right bank in the vicinity of the point marked B on this plate 
known as Upper Point Pleasant Bar. The work last done by the Alpha was at thi 
point A on the plate, this looalil^ being known as Compromise Bar. The Beti 
worked at the point marked C on the plate, this point being known as Lower Poin 
Pleasant Bar. The locations C and A were selected b)r J. A. Ockerson, principa 
assistant engineer, from an examination of the ground in person, after tne Alph 
had stopped work at the point B. The plate indicates very clearly the enormoui 
amount of dredging work that would have been necessary to open a channel aJon^ 
the right bank. 

PLATB NO. 2, COHPBOHISB BAB (77 L). 

This shows the state of affairs at Compromise Bar (77 L), October 24, 1896, one daj 
before dredging by the Alpha; November 8, 1896, during dredging by the Alpha ^ 
November 11, 1896, one day after dredging by the Alpha; ana December 3, 1896 
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twenty-thiee days after dredging by the Alplko* The location of the dredge outs la 
indicated in oatUne on all the oharte. 

When dredging began at Compromiee Bar, there was a practicable channel 7 feet 
in depth at a stage abont 1 foot above the lowest water of the season. In fig. 1 it 
will be noted that the 9-foot cnrres of the npper and lower pools are abont 6^ feet 
apart. From an examination of the plat it would appear that the dredge cnts should 
hare been located higher np in order to join these pools on the shortest line. Such 
a out, however, would be almost square across the eurrent, whereas the one selected 
▼aa practically parallel to the direction of the flow, easier for boats to run and was 
along the shortest line between the 8-foot curves of the upper and lower pools. 

Fig. 2 shows the conditions abont two weeks later, wnile the dredging was in 
nrogteas. Great changes due to natural causes have occurred, and we now find a 9- 
loot channel 1,400 feet wide with two openings over 11 feet in depth around the 
middle bar. At the time of this survey the dredge channel was not completed, but 
from the indications of the plat it would appear that deeper water already existed 
in the channel above than is found along the line of the dredge cuts. The material 
here moved by natural causes is far in excess of the capacity of any dredge. The 
itage of the river during this time changed but little for about twelve days, then it 
rose a foot in the next four days. While this rapid erosion was going on, the channel 
down the ri^ht bank, indicated on plate 1. had filled up. 

On fig. 3 IS shown the state of afifairs jnst after dredging was completed. The 
npper channel, indicated on fig. 2, is closed up and, everything considered, the best 
channel would appear to lie iQong the line of dredffinff. Taken as a whole, there 
haa been quite a large fill over the entire snrfaoe of &e bar. 

Fig. 4 shows the state of affairs twenty-three days after the dredging. The chan- 
nel opened by the Alpha has been materially encroached upon, but is still visible and 
ia apparently the best one available for steamboats. There is a practicable channel 
1\ feet in depth, which is a foot deeper than existed before dredging. Fig. 4 indi- 
cates that the location selected for the dredging was the correct one. This last 
BQTTey wss made during a rapid rise in the river amounting to as much as 8 feet per 
day. 

The results of the work at this bar are in my opinion satisfactory, the depth of the 
water worked in and the available depth to which the Alpha can excavate being 
considered. 

PLATS NO. 8, UFPBB POINT PLBAaANT BAB (79 B). 

The three fignr^ show the condition October 1, 1896, before dredging by the Alpha; 
October 20, lS6, one day after dredging; and December 3, 1896, 45 days after di«dg- 
ing. This work, ss alreiady stated, was stopped before completion on account of a 
me in the river rendering work by the Alpha of little value. It was subsequently 
entirely abandoned in order to open the other route already described in connection 
with plate 1. 

Before dredging, fig. 1, there was a 7-foot channel extending up from the lower 
nocket some 1,800 feet^ and the npper pocket extended down for the same distance. 
Bnt for a distance of over 1,500 feet the oest water did not exceed 6 feet in depth and 
in some places was only 5.2 feet. In the axis of the cuts as laid down the depth is 
less than 5 feet for a distance of 800 feet. The 9-foot curves are 2,300 feet apart and 
the lower 9-foot pool is separated irom deep water below it for a distance ox 200 feet 
by a bar on whicn the depth is less than 8 feet. The reef crowds close into the shore 
near the lower end of the proposed channel. It comes in toward the shore at an 
angle of abont 30 degrees, and as the water on it is quite shallow, it forms an admir- 
able natural jetty which effectually confines the npper pool and should, if the jetty 
theory is correct, produce a good channel iJong the shore. Deep water at the lower 
end may be due to this jetty effect. 

Figare 2 shows the result after dredging was stopped. The rise which occurred, 
reaching a stage of about 6^ feet above the lowest water of the season, has practi- 
cally obliterated all traces of the cnts. 

. In figure 3, 45 days after dredging, however, the conditions have somewhat 
improved, bnt the best practicable channel along the axis of the dredging would have 
a minimum depth of less than 6 feet. 

No beneficial effects can be claimed for the work at this point, which, as before 
exphdned, was abandoned before completion. 

PLATE NO. 4. LOWXB POINT PLEASANT BAB (79.5 B). 

The four figures on this plate show the condition October 24, 1896, 1 day before 
dredging; November 2, 1896, 2 days after dredging; November 17, 1896. 17 days 
Wat dredging; and December 3^ 1896, 33 days after dred^g; the location of the 
dredge cata in all cases being indicated by the broken outlme. 

Before dredging began, as shown on figure 1, the least depth on the reef was 7 feet 
»ad the distance between the 9-foot curves of the upper and lower pools was 800 feet. 
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Figure 2 indioatos a clear 9«foot channel over 200 feet wide in the narrowest p]a 
and the 11-foot cnrve of the lower pool extending within 200 feet of the 11-foot eoj 
of the upper pool ; the good effect of the dredging is here very apparent. 

Figure 3 indicates a straight channel 125 feet wide, with over 11 feet of wa 
clear across the reef. The channel is somewhat narrower than before, and the 9-f 
curve below the cuts shows a tendency to elongate and open another channel. 1 
upper reef is also crowding down into the cut and threatens to obliterate it T 
has narrowed the cut and is probably the cause of the deepening. This cban 
shows a deepening of over 4 feet when compared with the conations shown 
figure 1. 

Figure 4 shows the condition more than a month after the dredging was oomplet 
At the time this survey was made the river was rising very rapidly, reaching a sti 
of 13 feet above the lowest stage of the season. The original dredge cut nas n 
been closed by the upper reef. In places the fill exceeds 1 feet in depth. Anot 
channel has been opened, the axis of which lies about 600 feet below the axis of 
cuts. It shows a depth of over 9 feet. This is doubtless a development of the 9-f 
pool shown on figure 3. 

These enormous changes, due wholly to natural causes, indicate the difficulties i 
with in attempting to determine the volume of material removed in the dredging 
means of measurements made before and after the work is done. In fact, the pr 
abilities are that such measurements usually give results too small rather than 
large. 

Considering everything, I believe the channel at this point was well selected i 
the work of dredging might have proved beneficial if the water had again Dallei 
a low stage after its completion. The indications on figure 4 can not be eotif 
relied on, as they represent results obtained by reducing a survey made at a sti 
considerably above a low-water stage. 

PLATE NO. 5, CHEROKBB CROSSmG (89 B). 

This plate shows the results of the work at Cherokee Crossing by the dredj 
Alpha and Beta. Figure 1 indicates the condition September 4, 1896, 3 days bef 
dredging by the Alpha; figure 2, September 23, 1896, 3 days before dredging waacc 
pleted by the Alpha; figure 3, October 2, 1896, 6 days after completion of dredging 
the Alpha; figure 4, October 15, 1896, 1 day before dredging the second time ^ 
begun by the Beta; figure 5, October 21, 1896, 2 days after dredging by the B 
was stopped ; figure 6, November 4, 1896. 1 day before dredging the iSkira time \ 
begun by the Beta; figure 7, November 14, 1896, 2 days after dredging had been cc 
pleted by the Beta; figure 8, December 2, 1896, 20 days after dredging had been c< 
pleted by the Beta, 

From n^re 1 it would seem that the 9-foot curves in the upper and lower po 
were originally separated by a reef 1,100 feet wide at the narrowest point, and ti 
when reduced to the lowest stage of the season there was only a practicable de] 
of about 5 feet across the bar. The curves of the preliminary survey seem to id 
cate that the lower extremity of the cuts should have been 200 feet further dov 
stream than the location selected. When the dredging was completed there i 
reported to be a channel 8i feet deep and 200 feet wide at a stage about 2 feet ab< 
the lowest stage of the season. 

Figure 2 was a survey made before the completion of the dredging, during a vi 
made by me to the dredge. It indicated a deepening of about 2 feet over the ai 
covered by the dredging, with a practicable channel nearly 7 feet in depth at 1 
lowest stage. 

In figure 8 a narrow 7-foot channel follows along the cuts made by the dredge, I 
it will bo noted that a much better channel has developed about 600 feet below 1 
cuts and separated from them by a lump with only 3i^ feet of water on it. The si 
vey does not extend far enough down to show the connection of this channel wj 
the lower pool, but the deptns at the crossing of the lower reef probably do i 
exceed 7 feet. This channel developed to sucn an extent that on October 15 1 
9-foot curves of the upper and lower pools had joined together, leaving a narrow 9-f( 
channel entirely across the reef. 

The dredging done by the Alpha, therefore, increased the depth about 2^ feet 
the vicinity ot the cuts. But the development of a natural channel further doi 
and the downstream movement of the upper reef seems to indicate that ^e cbani 
would have been more successfully maintained subsequently if located farther do^ 
The condition of the crossing after dredging was certainly better than before. T 
dredge, however, did not succeed in connecting the 9-foot curves in the npper ai 
lower pools. The general result of the work can not be regarded as satisfactory. 

In figure 4 is shown the survey made prior to the beginning of dredging by ti 
Beta. As indicated on the figure, there is a narrow but practicable 9-foot chann 
across the bar about 800 feet below the cuts made by the Alpha. Between this ai 
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the AJpk€^B channel there is a lump abont 175 feet wide and 500 feet long on which 
the depth is lees than 4 feet. The main portion of the Beta's cuts are in this channel 
except at the apper end, where they left the channel on the downstream side. 

The conditions October 21, 2 days after dred^n^ was suspended on aoconnt of a 
rise in the river, are shown in figure 5. At this time only about twa thirds of the 
dredging contemplated had been completed. There was shallow water both above 
aod below the cnts. There is now a practicable channel about 8 feet in depth, with 
a pool in the middle of the crossing about 300 feet wide and 1,200 feet long, with 
depths ranging from 9 to 11^ feet. This pool lay along the axis of the cuts and is 
clearly due t-o the work of the dredge. 

In figure 6 we see great changes have occurred. The upper pool shows a decided 
tendency to break through the reef into the lower pool, the direction of the channel 
following eloee along the dredge cuts except at the lower end, where it is crowded 
down by the upper reef. The 11- foot curve reaches down from the upper pool 
directly toward the upper end of the cuts. There is a practicable channel 8i feet 
deep and a 7-foot channel 600 feet wide. 

llie effect of this deepening has evidently been to close up the channel of the 
ilpfco, though the depths are somewhat greater in the vicinity of this old channel 
than when dredging first began. 

In fi^re 7 we have the conditions immediately after the completion of dredging. 
There is now a practicable 11-foot channel from the upper pool to the lower pool. 
The 9-foot channel is 200 feet wide, and is a straight, easy channel to run. The 
upper reef, however, crowds down close to the edge of the cut. 

hi figure 8 the 9- foot channel still remains practically on the lines of the cuts. 
The 11-foot channel shown on figure 7 is now reduced to occasional pools from 11 to 
13 feet deep. The outlines of the 9-foot channel are very irregular. The lump near 
the lower end shows a shoaling of about 2 ieet without much change of position. 
This last survey was made at a time when the river was rising at the rate oi about 2 
feet per day. 

The location selected for improvement by the Beta appears to have been the 
proper one and the results of its dredging are most satisfactory. 

FIJkTB NO. 6, HATHAWAYS LOWEK CROSSING (102 L). 

The four figures on this plate show the condition October 8, 1896, 2 days before 
dredging by the Beta; October 20, 1896, 6 days after dredging; November 7, 1896, 
24 days after dredging, and December 1, 1896, 4^ days after dredging. 

At the time of the first survey, shown on figure 1, there was a practicable channel 
9 feet deep and about 100 feet wide. The location of the dredging cuts does not 
cover this channel, but lies from 200 to 300 feet above it and across a lump with less 
than 7 feet of water on it. The dredge cuts are evidently too high upstream, as 
they are along the axis of a reef which has deeper water on both sides of it, the 
l)est channel being below. The shortest distance oetween the 11-foot curves of the 
apper and lower pools is about 850 feet. The average depth in the area covered by 
the dredge is 8i feet, with a least depth of 6.2 feet. 

Figure 2 shows a 9-foot channel about 1,000 feet wide, with the exception of some 
narrow lumps. The 11-foot curves are only 200 feet apart, and there is a practicable 
channel with a depth of over 10 feet. The average depth in the dredged area is 10.6 
feet, an increase of 2.1 feet over that shown in figure 1. 

Examination of figure 3 shows that great changes have occurred and the bar has 
encroached on the dredged area on both the upper and lower sides. At the lower 
end of the cute, which on October 20 showed a depth of 11 feet or over, there is now 
lees than 8 feet; at the upper angle, where there was over 9 feet, less than 8 feet is 
now found. The 11-foot curves have receded and are now abont 600 feet apart. 
There is, however, a good channel 400 feet wide with a least depth of 9.7 feet, which 
lies directly across the dredge cuts. The upper reef, through which the cuts were 
made, again shows a tendency to develop, and extends from the dry bar partially 
OTer the cuts. The lower point of the dry bar has also been extended downstream. 
The channel is, however, still satisfactory. 

Id figure 4 marked evidences of deterioration are apparent. The 9-foot channel is 
exceedingly irregular and narrows down to about 100 feet in width. This channel 
wonld be a very difficult one to navigate. The upper-bar reef has extended down 
90 as to cover about one-half of the dredged area. The lower reef has also some- 
what encroached on the channel. The average depth in the dredged area is 9.2 feet. 
Thifl last survey was made at the beginning of a very sharp rise, amounting to 11 
leet in about 8 days. 

Considered as a whole, the results of the work at this point can not be considered 
wholly satisfactory. The result of the work would have probably been better if the 
dredge cnts had been originally located farther down and the existing steamboat 
channel shown on fig. 1 had been selected for improvement. The period covered 
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by these snryeys, howeyer, shows first a rise of about 6 feet in as many days^thei 
stationary stage for aboat three days, followed by a fall of 6 feet in the next t 
days. The dredging was daring the rising stage, which for a time was at the n 
of an inch in an nonr. The decline was eqaally rapid. These conditions, it mi 
be admitted, are extremely unfavorable for the maintenance of dredged chsnne 
From October 27 to December 1 the river gradually rose about 3 feet^ with sm 
oscillations intervening. 

PLATE NO. 7, OSCBOLA BAB (164.5 B). 

The three figures show the condition on September 30, 1896, Jast before dredgin 
October 5, 1896, one day after dredging was completed, and November 29, 1896, iifi 
six days after dredging had been completed. 

In fig. 1 the distance between the 9-foot curves is 600 feet and there is a pnctit 
ble channel with about 7^ feet on the shoalest part of the reef. The direction of t 
curves would indicate that the cuts should have been made 150 feet farther don 
stream, so as to reach the upper pool at its lower extremity. This would hi 
shortened the cut materially, and would also have kept it well below the upper re 

In fig. 2 the effect of the dredging is plainly shown, as the 9-foot curves of I 
upper and lower pools are now Joined, and the 11-foot curves, which were 900 £ 
apart, are now only 150 feet apart, and there is a practicable channel 10 feet d( 
and 250 feet wide. In the area covered by the cuts the river bed has been lowei 
an average of about 4 feet. The channel is straight and easily run. 

In ^g, 9 we have the conditions nearly two months after the dredging wm co 
pleted. In the meantime there has been a rise and fall of 5 feet in the stage of 1 
river: The channel has moved downstream, the upper bar has moved down partia 
across the cut, but the conditions are still better than at any previous time. T 
9-foot channel is now 560 feet wide, and even the 11-foot curves of the upper a 
lower pools are now joined. Depths of over 13 feet are now found where the depi 
were 8 feet or less. 

During the period covered by these surveys the stage of the river went thron 
several phases of rise and fall, as may be seen from an inspection of the Mempl 
hydrograph between September SO and November 29. Between September 30 1 
October 7 the river fell 1 foot, from October 7 to 13 it rose 5 feet, then was stations 
for about 4 days, and during the next eleven days fell 5 feet. ' It remained practical 
stationary for more than two weeks to November 8, when a gradual rise set in a 
continued throughout the month of November^ showing a rise in that time of abc 
4 feet. 

The improvement resulting firom the dredging of this bar is very evident and ooi 
possibly have been made still greater by locating the cuts lower down. 

PLATR NO. 8, ISLAND NO. 34 (179 B). 

The three figures show the condition September 22, 1896, three days before die( 
Ing: October 2, 1896, three days after dredging; November 28, 1896, 60 days af 
dredging. 

In fig. 1 the distance between the 9-foot curves in the upper and lower pools t 
about 200 feet, with a practicable channel of 8i feet. The average depth of 1 
area bounded by the outside limits of the cuts was 10.2 feet. The curves indici 
that the shore channel next to Island 34 should have been selected for improvem< 
instead of the one actually adopted. 

In fig. 2 we see that a 9- foot channel runs through and along the location of 1 
dredge cuts, but that a channel of equal depth has broken through next to the sh< 
of the island. There is a practicable channel both ways of 9.3 feet, with a mark 
improvement of the lower part of the channel. The lower limits of the ll-f< 
curve in the upper pool have remained in about the same position, while in the lo? 
pool the 11-foot curve has moved downstream some 300 feet. The breaking throu 
of the shore channel has tended to fill the channel along the line of dredging a 
shift it nearer to the shore of the island. The reef lying across the cuts and abc 
the middle of the same apparently remains with about the same depth at the ci 
as before dredging, although the dredge moved the material for a depth of abont 
feet. In other words, the break through the reef has not been made along the li 
of the cute, but the dredging may be the primarv cause of this improved oonditic 
It shows a depth of 9.3 feet, as against 8 feet before dredging. 

In figure 3 the reef again extends across the 9-foot channel, with a least depth 
7.5 feet along the line of the cuts and a practicable channel of 8.2 feet, or abont t 
same as before dredging was begun. The distance between the 9-foot curves aloi 
the cuts is about 400 &et. The reef is now near the lower end of the cnts, soi 
300 feet lower than when the first survey was made. In the upper pool the U-fo 
curve has also moved down about 600 feet. From near tiie lower end of the cd 
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down the ohannel shows a decided improyement in both width and depth. The 
distance between the continnonn 11-foot carves in the npper and lower pools is now 
only abont 1,100 feet, as against 2,300 feet when dredging began. The lower pool 
hu moTed npetream. The shore ohannel already referred to has been cat off and 
ndneed to abont the same eondition as existed before dredging, and the indications 
an that the head of this channel should have been the one selected for improvement. 
The controlling depths on the crest of the bar in fignre 3 show little or no improye- 
ment over the conditions before dredging was done, althongh the channel both 
above and below is better. The average depth in the cuts is about 9.5 feet. In the 
intervals between the three surveys the river rose li feet, then fell the same amount; 
then rose 6 feet in 7 days and fell 5 feet in the next 11 days. After remaining sta- 
tionary for two weeks, there came a gradual rise of about 4 feet in 12 days. The 
results of the dredging are not satisfactory. 

FLAIS MO. 9, ISLAND HO. 40 (211 L). 

The fonr figures show the eondition August 81, 1896, 1 day before dredging 
began; September 7, 1896, 5 days after dredging was stopped the first time; Sep- 
tember 20, 1896, 2 days after dredging was completed the second time, and November 
27, 1896, 70 days after dredging was completed the second time. 

In figure 1 the distance between the 9-foot curves in the upper and lower pools is 
1,300 feet, with a practicable channel 6 feet in depth. The location selected starts 
from near the npper end of the lower pool and points to the lower end of the upper 
pool. In the driedged area on this fignre the depths averaged a little less than 5 
feet. 

In figure 2 we see the conditions about a week after the first survey was made. It 
shows great changes from natural causes. The main upper and lower pools have 
remained about the same, but the crossing has deepened very materially, and there 
is a practicable channel along the line of the cuts of 7 feet or over. Two 9-foot 
pools have developed in the crossing, and the average depth in tiie dredged areas 
has increased oyer 2 feet. 

In figure 8 a practicable ohannel is found over 9 feet in depth, with a least width 
of about 200 feet and a distance of only 700 feet between the 11-foot carves. The 
average depth in the dredged areas is about 11 feet, an increase from the first condi- 
tion of about 6 feet. 

In fignre 4 we see that the 9-foot channel has widened to over 450 feet, and there 
is a practicable channel about 10 feet in depth. The average depth in the dredged 
area is still abont 11 feet. 

Dnrinr the period covered by the surveys shown on the plate the stage of the 
river fell firom 8 feet to 1.8 feet; it then rose to 4 feet and fell again to 2.4 feet; then 
rose to 7.8 feet and fell to 2.4 feet, followed by another rise reaching 6 feet. 

Considered as a whole, the location selected could not have been improved upon, 
and the results of the dredging are extremely satisfactory. 

8T7MMABT. 

The results discussed mav be summarized as follows : 

At Compromise Bar (77 L) a good channel was opened by the '^Zp^a, and main- 
tained itself for some time. Even at the end of the season well-defined traces of the 
work existed. 

At Upper Point Pleasant Bar (79 R) an effort was made to open the channel along 
the shore by the Alpha. While the river bed was lowered to a certain extent along 
the cuts, the work was practically obliterated and no benefit to navigation resulted: 
this failure being due, first, to an improper selection of the line for dredging, and^ 
second, to the inability of the Alpha to work at a greater depth than 12 feet. 

At Lower Point Pleasant Bar (79.5 R) a channel was opened by the Beta and a 
straight channel nearly 11 feet deep was carried through the reef where there was 
formerly only about 7 feet of water. Thirty-three days after dredging, however, 
an examination shows the channel to have been entirely obliterated by a reef which 
covered it squarely, leaving a depth of less than 5 feet along the line of the former 
channel. Another good channel, however, developed lower down. 

At Cherokee (89 K) the channel was improved to a limited extent hy the Alpha, 
hat this imnrovement entirely disappeared later in the season. The location selected 
by the Alpha was too high up and was blocked by the closing in of the bar from 
above. The Beta, selecting a site further down, made a second attempt, which work 
▼as suspended by orders from this office before completion. On the river falling the 
Beta resumed work on the same site, and a good 9-foot channel was opened through 
the reef. This channel remained to the end of the season. 

At Hathaways Lower Crossing (102 L) a good channel was opened which remained 
in good shape for at least a month, but twenty-three days later there was a marked 
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deterioration. The site aeleeted for dredging at this point could probabij 
been improred npon. 

At Osoeola Bar (164.5 R) an excellent channel waa opened, which waa atlU i 
factory at the date of the last survey. 

At the foot of Island 34 (179 R) a channel was opened and maintained, ti 
unknown length of time. But a survey two months after the completion a 
dredging indicates no improvement over the original state of affairs. The in 
tions here are that the difficulty was due to the selection of the wrong chmant 
improvement. 

At the chute of Island No. 40 (211 L) the channel shows a marked improveme 
a result of dredging, and this improvement oontiniied two months after the dre^ 
was completed. 

Considered as a whole, the results are £ftvorable to dredging as a temporary < 
dient for the improvement of navigation on the Lower Mississippi River. The^ 
phasize very strongly, however, the importance of the proper location of the chaj 
and indicate, generally speaking, that careful smVeys are as important in the d 
mination of tiiis question as any other consideiation . The percentage of sneoesa 
the Beta was larger than with the Alpha^ which was due to the greater experiec 
the assistant engineer in charge of the BeiUf and to the fact that the stage of ^ 
throughout the season was above what might be termed even ordinary low w 
The Alpha's suction is unable to dredse to a greater dcfith than 12 feet, wherea 
Beta* 8 snction was freouently lowered to over 16 feet; in consequence, much o 
work of the Alpha could not have been more than simply scraping over the sar 
In addition, the pump and engines of the Alpha were not properly overhauled 
put in condition for the season's work, and the proportion of breakdowns was i 
greater in consequence than could have been ordinarily expected. 

The question of the advantage of the Betafs cntters still remains unsettled, 
ing some of the breakdowns of the cutter machinery this dredge was operated wil 
any use of the cutters. Of course under these circumstances her progress a 
was impeded a ereat deal more than it would have been with no cnttera at all 
the immersion of the floating pipes seemed to show that the same amount of mal 
was passing through the suction with the cutters as without. 

OONOLUSiOMB. 

The following conclusions arrived at by J. A. Ockerson, principal assistant eng 
at this office, after a complete study of the lubject, are thoroughly cononrrc 
by me: 

"There can be but little doubt that the secret of success at any particular ba 
in the proper selection of the lines on which the outs are to be made. This is < 
as important as the efficiency and proper management of the plant itself, ai 
much more difficult, as no tixed rules can be laid down to cover conditions n 
diifer with each bar and vary continually from day to day at any one bar. 

"It is not too much to say that the success or failure of dredging as an expe< 
for the relief of navigation depends more on the proper selection at each bar o] 
location of the line on which dredging is to be done than on any other one tl 
Good Judgment in such selection can only be derived f^om long familiarity witli 
careful study of river phenomena. Such judgment, aided by a minute 8nrv< 
the crossing under consideration, will go far toward solving the most difficult feai 
of the dredging problem. Omit either one or both of them, and the chances of fa 
are ffood. 

"It will be Inferred from the above that a good survey covering the entire 
affected should iirst be made and carefully studied. The soundings shonld 1 
close together as practicable, and the sections should not be over S) feet apa 
the shallow portions of the reef and 100 to 150 feet apart over the deeper a 
There are very few cases where the omission of this preliminary work is justifii 
The time spent in such snrvey and examination is amply covered by the time a 
in the far more expensive operation of dredging. The work can be, and shool< 
so planned as to have the survey completed and the axis of cuts located by the 
the dredging plant arrives on the scene. During the work at any bar, the $ 
should be carefully determined from a reliable gauge connected with stable b 
marks. The stage should be read and recorded three times a day. 

''It is evident from an examination of the plats submitted that there is a gei 
downstream movement of the reefs. In most cases where these reefs are steep 
well defined along the edge of the lower pool, as at Osceola Bar, Hatha ways, C 
okee, and Lower Point Pleasant, they lie parallel to the shore. At the edse of 
reef there is therefore a cross current, and the water running along the pool is q 
swift, the general direction of the current being parallel to the reef. The u] 
part of this reef is generally described as a 'taiSng down' of the bar above. 
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doirnitnaim moTement oontinnoB and foims ft yezy important factor in the proper 
location of the eats. Judging from the experience of last season, the oats ihoald 
be looated as far downstream as practicable, so as to keep the oats from being filled 
ap by the elongation of the apper bar. 

"In the case of wide, flat bars with no decided reef and the channel depressions 
badly diTided, the only hope of saccess lies in opening a deep cat as rapidly as pos- 
sible. The indications from experience thos far are that sach opening shomd beffin 
at the upper end, so as to leave a clear, open cat and ayoid the deposit which is left 
astern of the dredge when working upstream. 

''The data need^ for detemdning tne amonnt of material removed are doabtless 
Terr deficients Owing to the tendency to fill, as noted above, depths taken astern 
of the dredge when working upstream can not be regarded as a measare of the 
depths of material removed. A better measure of this qoantity would be the depths 
taken at the bow of the dredge behind the cutters. 

"As a general role, the foUowing soondings should be taken at intervals of 15 
minntee while the dredge is in operation: Working apstream; 90 faet ahead of the 
catteiB or saction in line with each side of the dredge> behind the cutters as near 
the diedge as practicable, one on either side amidship> and one on either side of float- 
^KPip^ii>*^iiS two astern. Working downstream: two soundings astern, located 
about one*foarth of the width from either side of hull, one on either side amidship, 
two at the hall below ihe cotters, two about 30 feet above the cutters. An effort 
should alee be made to oecnre soundings at the enter edges of the slopes of each cat 
ihortiy after dredging. 

'* These soandings^ikoald be entered in a notebook having suitable headings, so 
that the record woald be clear and reliable. These data, together with the length 
and width of the cat, would be ample f<» computing the approximate volume of each 
cnt. The exact volume handled by the pomps is an indeterminate quanti^, for rea- 
uss already folly explained, unless a test barge or similar means is need. It is 
donbtful whether the method used last season of determining the volume moved by 
laeasuriDg the changes occozring over a large area is of any valoe. If this is desira- 
ble, then the soondings taken before and after dredsing shoold be very numerous. 
The cross sections should not exceed 25 feet apart and the sonndinss on each section 
Bhould be as close as correct soundings can be taken. These should be platted on a 
scale laige enough to give accurate meaeurements. The areas of the platted sections 
could be computed or measured with a planimeter, and the volume of material above 
a giren datom within the limits decided upon cooM be deduced with considerable 
accuracy. The difference between the volumes as determined before and after dredg- 
ing would be a measure of the total change that had occurred, whether due to 
dredging or to natural oaoses. 

"The relation between the direction of the corrent and axis of the cots is also 
important. Generally speaking, the eats shoold be practically parallel to the gen- 
eral direction of flow at the low- water stage. As the stage changes, the direction of 
flow changes, acd finally the flow may be square across the cot. This is probably 
one of the most active agents in obliterating channels opened by dredging^ or even 
natural channels. On this aocoont it might be well, when a favorable place is found, 
to lay out a line for dredging which will be practically parallel to mediuui or high- 
stage conditions, so as to ascertain whether a channel opened in this way would 
maintain itself better daring changes of stage than a channel opened in the osoal 
vay. There are, of ooorse, manv cases where it woold be impracticable. 

" llie great advantage of having a suction designed so as to be able to dredge 
both up and down stream has been frdly established, and soch soction should be put 
in operation on all of the dredges as soon as practicable.'' 

In addition to the above, I tMnk the necessity of a close sapervieion of the dredg- 
ing work on the ground is evident, and the sorvejrs should be conducted and the 
dredges located as nearly as practicable under l^e direct supervision of the engineer 
officer in charge. Daring the past year, with the great amount of dredge construc- 
tion going on, I have been unable to give dredge operations the personal attention 
that thev retjoired, but doling the eoming low- water season either myself or the 
principal assistant engineer wul be present on the ground most of the time for the 
purpose of personally directing all movements of the dredges in commission instead 
of allowing isolated operations by each dredge party as heretofore. 
Yeiy Tsepectftillj, your obedient servant, 

H. £. Watbsman, 



Cktptain, C<np8 of Engineenf 



Ooi a L. GnxESFOB, 

CQfp9 of Engineerw. U. 8* X, 

PteHd&mi Mi$9h9ippi Moer CfommlMfoik 
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Appbndix 7 D. 

BXFOBT OF MS. J. A. OCKKBBOV, ABSIBTAXn EVOXNSBR, OK THS WIKLD A3n> O: 
WORK TltBeTAIKDXQ TO SI7BYETB, GAUOBS, AND OBSBRYATIONBy AJn> Olf THX 
STBUCnON AND OPBBATION OF DRXDGBS. 

St. hoxjiB, Mo., jlfajr SI, li 

Sir : I have the bonor to make the following report on the field work, office i 
tion and mapping pertaining to saryeys, gangee, and obBenrations on tlie "U 
Bippi River and tributaries and on the constrnction of dredges and their opei 
on the Miflsissippi River below the month of the Ohio. 

THE GENERAL 8X7RTET OF THE MISSISSIPPI RIYER FROM THE HBAI> OV FAS8] 

THE HEAD WATERS. 

The enrrey was resumed on May 29, 1896, at Arnolds Landing, 111. (591 miles \ 
Cairo), which is the upper limit reached duriug the season of 1895. The hi^h 
of river preyented earlier resumption of the field work. 

The party was orgauized as follows: A. T. Morrow in charge; W. 6. Coi 
Geo. H. French, W. 8. WillUms. O. N. AxteU, F. G. Ray, M. I. Powers, and 
Axtel], on topography; C. G. Weyl and John Wade, ordinary levels; T. C. J 
ridge and L. C. Dziatzko, hydrography; Gustav Bischoff and A. N. Dnn&way, 
ting; C. y. Seastone, hydrography and platting. In addition to the above 
was a steamboat crew and laboring force, making a total of about sixty ptt 
This party was qoartered on the steamer Patrol and survey boat /Uinots. 

Owing to the high stage of the river the work was confined to top<>graph; 
levels along the bluffs and hisfa ground for a period of nearly two months. Ii 
way a stretch of about 100 mues of river was covered between Arnolds L«aiidin 
Prairie du Chien before the river reached a suitable stage for surveys of the 
and lowlands. 

On July 26 the party turned back to Arnolds Landing and took np the hy 
raphy and topography of the bottom lands and sand bars. This work was 
pleted to near Prairie dn Chien on September 11. After that date to the end o 
season, which closed near Brownsville, Minn., on November 6, the topagraph; 
hydrography were earned along together, making the work complete as the i 
moved upstream. 

The work was suspended on account of the cold weather and a rise in tiiie i 
which made satisfactory work impracticable. 

The party was disbanded and paid off by Assistant Engineer J. A. Oeken 
La Crosse, Wis., on November 7. The engineers were transferred to the secrel 
office in St. Louis, where the work of reducing and platting the notes of the aei 
work was carried on during the winter. The steamer Patrol, survey boat lU 
and fuel barge were taken to Lansing, Iowa, and placed in winter qoarte 
charge of T. C. Hockridge. 

The general plan of work described in previous reports was carried ont« Th( 
tribution of the parties during the first two months was modified owin^ t 
absence of hydrographic work, and during the third month (covering the same 
of the river the second time), owing to the work beine confined to the bottoiiM 
the hydrography. The results do not show any great loss of time in this meth 
covering the ground twice, and it does add very materially to the len^h o 
season. 

Good, satisfactory results can only be obtained by surveying the river an 
bars and lowlands at a low stage. If the whole work was confined to low-i 
periods only a verv short season would be available. 

Above the mouth of the Wisconsin River the work becomes more intricate 
anything previously met with. The river separates into a network of slouf 1 
chutes and the hills are high and considerably broken. These conditions wiJl 
tinue for some distance northward. 

The following summary shows the amount of work done during the field seasi 

Miles of main river surveyed (channel distance) 

Number of square miles of topography \ 

Number of square miles of hydrography 

Number of soundings 48, ] 

Number of sextant angles read 5,^ 

Nnmber of distances read to locate soundings 14,*; 

Number of elevations determined by ordinary levels 12,( 

Total number of instrumental locations in topography 176, 1 

Total number of elevations determined in topography 151, i 

Average nnmber of instrumental locations per square mile of topography. £ 

Average nnmber of elevations determined per square mile of topography. i 
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The disCTepancies between the resnlte of piecise uid ordinary lerelB are shown in 
the following table : 

Tablb No. 1. — Diacrppaneie* (efwem tjka resulu of prtoUe and ordinary leveU, 



Betwett- 


Distanoew 


ClosQxe. 


OrdloftrylerelA 
nmoy— 


P B¥. SIS and B M.M* 


JTOm. 
12 
1.7 
L7 
LS 
1.4 
2 
2 

1.8 
L8 
1.1 
4.8 
t.6 
2.2 
L6 
1 
1 

.8 
2.2 
4.8 
2.8 
L6 
1.6 
1.4 
2 

.8 
8.7 
2 

2.1 
L8 
2.7 
4.4 
2 

2.4 
2.6 
2 
8.1 

a8 

2.7 
1.4 
1.8 
L4 
4 
.6 
4 
1 

5.5 
4 
5 
4 
2 
1 

1.5 
8 

4.6 
8 
8 
2 
1 
4 
4 

1.6 
4.5 
4.6 
8 
8 


+0.06 

1:S 

+ .05 
+ .06 

— .01 

— .03 

— .04 

— .06 

— .07 
+ .08 
+ .02 

.00 

— .08 
+ .04 

+ :ig 

— .06 
+ .16 

±:S 
±:S 

— .01 
+ .08 
+ .06 

.00 
+ .01 

±:S 

+ .08 

— .02 

— .03 
+ .05 

— .05 
.00 

+ .14 

±:S 

+ .02 
+ .06 

t:S 

+ .01 
+ .01 

— .14 

— .02 
+ .03 
+ .01 

— .08 

— .04 

— .13 

— .02 

— .02 
+ .04 

.00 

— .01 
+ .06 


CG.WeyL 
Do. 


P.&lL31Sto310 -.'. \ 


P. Bu If. 310 to 306 


Do. 


PB. If. 806 to 806 


Do. 


PB.H.306toa02 


Do. 


P.B.M.3QBto801 


Do. 


PKir.»ltoM9 x^ . .... 


Do. 


P.B.M.290to206 


Do. 


P.B.M.296to2M 


Do. 


P.B.]L2Mto292 


Da 


P.B.M.992to2S» 


Do. 


P. a 11.288 to 287 


Do. 


P.&H.287to285 


Do. 


P R If MB tA 999 . 


Da 


P.&H.283iD281 '. 


Da 


P.B.M.281to279 


Da 


P.aH.279to278 , 


Da 


P.B.M.278to277 


Da 


P.B.M.277to272 


Da 


P.B.M.272to270 


Da 


P.B.M.270to268 


Da 


P.B.M.288to206 


Do. 


P.RH.260to284 


Da 


P.B.M.264to282 


Da 


P.aM.282toa81 


Da 


P.B.M.201to258 


Da 


P.B.lL290to2S7 


Da 


P.aM.257to266 


Da 


P. a M. 255 to 264^ 


Da 


P.B.M.254to853 


Da 


P.aM.261to250 , 


Da 


P.B.M.250to247 ' 


Da 


P.aM.2l8to246 


Da 


P. a If. 246 to 244 


Da 


P.aM.244to242 


Da 


P.aM.SISto341 


Da 


P.aH.241to240 


Da 


P.aH.240to238 


Da 


P.aiL288to»7 


Da 


P.aH.237to235 


Da 


P.aH.286to288 


Da 


P.aM.826toT.~B.iC.340 


jai"> WMle. 


I.B.M.340toP.&lL822 .• 


Do. 


P. an. 834 to 822 


Do. 


P.aM.322to318 


Do. 


P.B.M.232to3ao 


Da 


P.B.M.280to287 


Da 


P.aM.227 toT.B.lL213 


Da 


T.B.K2]3to206 


Da 


T.B.M.209toP.B.M.223 


Da 


P.B.M.223toT.&M.207 


Da 


P.RV229t^222 ., 


Da 


P.aiC222to220 


Da 


P. an. 220 to 218 


Da 


P.aM.218to216 


Da 


P.aK216to2U 


Da 


P.B.H.214to219 


Da 


P.aiL213to211 


Da 


P.B.M.211to210.... 


Da 


P.B.K.210to206 


Da 


PaiL2oeto207 


Da 


P.aiL207to206 


Da 


P.aM.206to208 


Da 


P.aM.203toaQ2 


Da 


p.aiL262to»o....;;.;:;:;::::..:.:;:.::::;:;:::;;;:;::;;:;;::: 


Da 
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The disorepanoies between the reenlts of the two lines of ordinary levels w 
are connected at intervalB of abont 3 miles are shown in tiie follwing table : 

Table No. 2.-'Di$orepanois9 heUcem ihe reaulU of the two Une$ of ordwarif l&otiUj 
nooiing at euooeuivo stone linee. 

[Lerelen: Bight bank, C. G. Weyl; left bank, John ITada.] 

NOTB.— Owineto the high irater in flrat part of season the gronnd b etwe en Apple ^ver (ston 



169) and abore Prairie dn Chien (stone line 109) was gone orer twioe. 
on the lint sonrey they are marked ** No. 1, ** 



Where oonneotUma were 



At stone line— 


Disorep. 
anoy. 


AtBtonolin»- 


1Mb 

ai 


170 , 


Foot 
0.00 

-% 

.00 

.00 

+ .08 

1:J1 

— .04 

— .11 
-.08 
+ .13 

t:lS 
-% 
±:S 

— .06 

— .11 

— .08 

— .08 

1:S 

+ .01 

— .00 

±:S 

+ .05 

— .09 

— .04 
+ .07 


190 


J\ 


171 


lOLNal -. 




172 


191 




173 


192, No. 1 




174 


192 ,. 




175 


193, No. 1 — 




176,Nal. 


198 » J 




170 


194, No. 1 ..-— 




177, No. 1 


194 




177 


195, No. 1 




178, No. 1 


195 




178 


196 




179, Nal 


197 




179 


198, No. 1 — 




180 


198 




181, No. 1 


199, No. 1 






199 




182, No. 1 


200 




182 


201 




183 


202 




184 


203 




18B,No.l 


204 , 




185. 


205 




18e,Nal 


206 




386 


207 




187, No. 1 


208 




187 


209 




188, No. 1 


210 




188 


211 




189. No. U .... 


212 ., 




189 


21J 




190,No.l 











a No orossiog. 



Wo oonneGtion from 90^ 



The elevation of the water surface abore the datum was determined with Y-l< 
at fireqnent intervals on both sides of the river, and from these values the sni 
slope has been deduced as given in the following table: 



Table No. 3. — Slope of water eurfaoe in the MietUHvpi Biver M wee n Meostsire i 
lines from foot of Coon Sloughy Wieeonein, to Apple Mver, lUinoie, Jmne 1 to ^(MM 
e^ 1896. 



Nmn- 
berof 
stone 



Looatlon of stone lino. 



Blevatlon 
of water 
snrfaoe 
above 
Kemphis 
datam.a 



Total 

slope 

between 

lines. 



Ifidstrem 
distanoe 
betweea 



SIS 
SU 
SIO 

ses 

SOS 

S07 
S06 
206 
904 
S08 
902 
SOI 
SOO 



Opposite foot of Coon Slough 

At Genoa. Wis 

8 miles below Genoa, Wis 

1 mile above Vieto^, Wis 

8 miles above De Soto, Wia 

Lower end of De Soto, Wia 

1 mile above LanBins,Iowa 

S| miles below Lansmg, Iowa 

AtFerryvme,Wis 

^ miles above Lynxville, Wis 

1| miles below Lynxville, Wis 

U miles above Harpers Ferry, lova. ... 
u miles above Wankon Junction, Iowa . 
upper end of Johnsonport, Iowa 



Feet. 

627.06 

626.18 

625.87 

624.M 

624.06 

623.11 

621.40 

620.76 

620.43 

619.49 

617.36 

616.68 

615.69 

614.88 



Feet. 



MOee. 



.81 
.79 
.52 
.95 

1.71 
.64 
.84 

1 

S.06 
.78 
.94 

.a 



8.97 
1B5 
8.43 
8.06 
8.80 
8.64 
177 
S.80 
8.S7 
4.91 
9.92 
8.99 



•Bevattons reduced to stage of October 15, 1896, 9.80 a. m. 
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Ta^lb No. 8.— i9lopf ^ water $urface in the MUHaHjppi Eiver, «to.— Gontinaed. 



bcrof 



X^MOkBCf atoBBttM. 



BlfliTstion 
•f water 
■vrfikM 

AbOT* 

Memphis 
dAtain.« 



Tot^ 

•Iop« 

between 



MldetE«ftia 
difltenoe 
between 



P«r 



t mflee aboT* Pnlrle 4a Chien, Wif .... 

At Prairie do Chiea, Wis 

One-bAlf mile above WUconaiii EiTer. . 

AtWyaloainff, Wie 

OD»-foiirth QuJie above CUytoiitlowa .. 

ImHe below Barley, Wia 

One-balf mile above Glen Haven, Wis.. 

TTpper end of Onttenberg , i own 

f milee below Gottenberg, Iowa 

tt milee abQve CaseviUe* Wis 



IW 
IM 
1» 
]M 
196 
182 

m 

IM 
1» 

V» 
187 
188 
185 
184 
183 
182 
181 
180 
179 3 nxUee below Dubaque, Iowa . 



(Aie-half mile below Caeeville, Wie 

One-balf mile below BnenaYista, Iowa 

One-foartb mile below Wanpeton, Iowa 

Thiee'foarthe mile below Innley Landing, lowiu . . 
lA milee above Specbta Ferry, Iowa. 

]{ milee below Specbts Ferry, Iowa. < 

1 mile above Sinope, Wie 

8 milee above Dabnqae, Iowa 

Thiee-foortbe mile above Daboqae, Iowa 



178 
177 
176 
175 

174 

173 

m 
m 

»170 

in 



6 miles below Dnbaqae, Iowa . 
9 milee below Dubuque. Iowa . 

1 mile above Gordons Ferry, Iowa. . 

2 milee below Gordons Ferry, Iowa. 

3 miles above Bellevae, Iowa 

tipper end of Bellevne, Iowa 

8 nulee below Bellevae, Iowa 

C milee below Bellevae^ Iowa. . 



1 mile below mouth of Maquoketa River., 
AtAzBQids Landing Illinois 



614. M 
ei8.99 
013.48 
•11. 99 
611.20 
010.60 
609.63 
608.24 
606.48 
604.84 
604.08 
603.18 
602.16 
801.07 
600.37 
598.63 
596.06 
505.88 
504.77 
594.23 
59;{. 21 
592. 17 
590.38 
589.61 
588.33 
587.58 
586.31 
585.56 
585.37 
584.01 



.88 

.51 

.67 

L43 

.73 

.06 

.97 

1.39 

1.76 

L64 

.81 

.85 

LOS 

L08 

.70 

L74 

L67 

L08 

LU 

.55 

LOl 

L04 

L79 

.77 

L28 

.74 

L27. 

.76 

.19 

L86 



JfiUt. 

2.80 
8.27 
8.11 
4.04 
8.60 
9.92 
8.38 
186 
192 
8.85 
8.52 
8.02 
8.21 
8.35 
8.02 
108 
195 
4.17 
170 
4.04 
3,21 
130 
121 
195 
4.20 
104 
108 
139 
101 
4.20 



.186 
.160 
.188 
.854 
.292 
.220 
.291 
.480 
.003 
.420 
.821 
.281 
.321 
.822 
.232 
.665 
.563 
.261 
.411 
.1»6 
.315 
.315 
.558 
.261 
.307 
.280 
.412 
.221 
.005 
.819 



I reduced to stage of Ootober 15, 1885, 9.30 a. m. 
8Maqnoketa Biver in flood at time levels were taken. 

A Hot of all the bench marks of permanent valne, high water marks, gangeSy 
bridgee, base of rails, etc., whose elevations were determined daring the season are 
enumerated in the foflowing table : 

Tabub No. 4. 



DISC^IPTEONS OT BBNCH MABES BBTWEXI7 ABNOLB8 LAKDIKO, ILUNOIS, AND NEAR 
BROWNBYILLB, MINN., WITH BLBYATIONS IN FEET ABOVE THE MEMPHIS DATUM. 

(Mmb Gnlf le?«l at Bilozi, Mias., preliminary Talne, is 8.18 feet above the Memphis datnm. B. B. 
signiiiee right bank and L. B. signifles left bank.] 

U. B. P.B. M. 323. Is on left bank opposite the foot of Island No. 256. about 674 feet 
back from high- water line, over beyond top of same bluff on land or Mrs. McCabe, 
widow, about one-half mile south of Benjamin Hatfield's house, and 62 meters south 
of west of a 3-foot oak tree standing in field, at point of brush and head of small 
▼alley runnine east by the wire fence on south side of field, being a copper bolt in 
tUe set about ^ feet under surface of ground. Elevation, 630.89. 

U. & P. B. M. 324. Is top of cap on iron pipe set over P. B. M. 323. Elevation, 634.89. 

T. B. M. 340. Is on left bank about 2 miles below Harris Landing, 361 feet below 
BmaU ravine in sand bluff, at foot of bluff on a lone blazed cottonwood tree about 
2& inehsain diameter, on northwest root, being top of large spike. Elevation, 595.30 
Iwt. 

STONE UNB 170 (ABOUT THBEB-TOUBTH8 MILB ABOVE ISLAND NO. 266). 

^P. TQe and pipe one-half meter south of fence on north side of wagon road on 
line of division fence of Warner and A. O. Hunt, on sand prairie 1,366.8 meters back 
ofB.M.ip. 

Blevatlon cap on pipe, 642.84. Bolt in tile. 688.81. 

H^. Tile and pipe oalllinoiB shore about three-fourths mile above head of Island 
^p. 2S6, on very- high sand hill. A small bunch of trees stands directly between 
nver and B. M. Sand hill is the most prominent one in the vicinity. 

Elevation cap on pipe, 673.69. Bolt in tile, 669.71. 

H^. TUe and pipe 30 meters &om river bank in thick timber one-fourth mile above 
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Island Ko. 256, li miles below mouth of Maqnoketa River. On sonth bank of ti 
sloagh leading back i¥om river. To 8-inch tree 160°— 6 J( meters; to lO-inch 
60^—7.6 meters; 4o 8-inch tree 31(P—6.B meters. 

Elevation cap on pipe, 596.52. Bolt in tile, 591.54. 

^K Tile and pipe 20 meters from west bank of small dry sloneh, in open bol 
land, 746 meters from river bank, in open pocket in timber eztenmng to blnfis oi 
west, 60 meters west of edge of timber. To 36-inch elm 106^—20.1 meters ; to 90- 
elm 1540— 38.7 meters; to 14-inch Cottonwood 266"^ 30^—46.3 meters. 

Elevation cap on pipe, 596.06. Bolt in tile, 592.05 

U. S. P. B. M. 321. Is on left bank about li miles below Harris Landing and U i 
above Island No. 256, back from the top of sand bluff, under the east nnce of h 
way, 31 feet southeast from cattle pen, under wagon road leading from pa« 
through cattle chute to river, northeast from two large honey-locust trees ttam 
in Bala chute at top of bluff, being copper bolt in tUe set 3 feet below Boz&ce. 
vation, 626.71. 

U. S. P. B. M. 322. Is top of cap on ironpipe set over P. B. M . 321. Elevation, 63 

U, 8. P. B. M. 319. Is on left bank at Harris Landing, niinois^ on Jackson Hai 
farm, now occupied by L. T. Green, 207 feet below his house, in the roadside, 
close to east fence. 3 feet below the fence at south side of dooryard^at the nortli 
of the lilac hedge, oetng copper bolt in tile set 3 feet underground. Elevation, 61 

U. 8. P. B. M. 320. Is top of cap on iron pipe set over P. B. M. 319. Elevation, 62 

U. 8. P. B. M. 317. Is on left bank at Harris Landing, Illinois, on land ownet 
Jackson Harris, on the east side of highway on top of sand bluff, 184 feet al 
the house now occupied by L. T. Green, in northwest comer of small field al 
the dooryard, very close to roadside fence, being top of copper bolt in tile set 3 
underground. Elevation, 617.78. 

U. 8. P. B. M. 318. Is top of cap on iron pipe set over P. B. H. 317. EleTsl 
621.75. 

T. B. M. 1, R. B. Is top of water table 6 inches above platform, on southeast 
ner of Chicago, Milwaukee and 8t. Paul Railway depot at Green IslaDd, I( 
Elevation, 607.14. 

Base of rail in front of Chicago, Milwaukee and St. Paul Railway depot at 
Island, Iowa. Elevation, 604.52. 

B. M. 100000 of Chicago, Milwaukee and 8t. Paul RaUway. Is railway 9 
driven horizontally in blazed 10-inch ash tree standing on levee between rail 
track and west right of way fence of Chicago, Milwaukee and St. Paul Raili 
at south end of bridge No. 28 K which crosses Maqnoketa River. B. M. is 2 
above gronnd. Elevation, 605.67. 

T. B. M. 2. R. B. Is head of vertical rivet in southeast comer of east (or ri 
end of iron bed plate under the north end of iron bridge No. 28 K over the Ma 
keta River and is 3.2 feet below top of rail. Elevation, 606.57. 

8T0NB UNS 171 (6 MILB8 BKLOW BBLLBTUB, IOWA). 

^^» Tile and pipe one-half meter south and one-half meter west of the north 
comer of McCauley property, about 6 miles below Bellevue, Iowa, on Illinois sli 
opposite lower end of Island No. 254. 

Elevation cap on pipe, 664.57. Bolt in tile, 660.57. 

^P. Tile and pipe 50 meters from shore, in wagon road along river, one- 
meter frt>m east fence and 6 meters south of south fence along east and west wi 
road, about 100 meters below Mr. Dogear's house. 

Elevation cap on pipe, 626.74. Bolt in tile, 622.73. 

H^. Tile and pipe 15 meters from river bank, one-fourth mile above small ill 
and opposite point lust below Island No. 253. On sandy ridge in maple timbc 
meters northeast of slongh 40 meters wide. To 10-inch maple 40° — 6.7 meten 
8-inoh maple 14^ 30'~6.1 meters; to 144nch cotton wood 2439 30^—8.5 motets. 

Elevation cap on pipe, 598.48. Bolt in tile, 594.48. 

H^. Tile and pipe back of B. M. ^^f 480 meters from river, 32 meters wes 
slough and 25 meters east of another slough, on narrow neck of land between 
sloughs. To 36-inch oak 205°— 13.1 meters ; to 36-inch elm 293° 30'^10.1 meten 
8-inch cherry 50°— 3.6 meters. 

Elevation cap on pipe, 594.68. Bolt in tile, 590.68. 

U. S. P. B. M. 315. Is on right bank, opposite Island No. 253. one-thiid i 
below log house at Golclen's woody ard, 56 feet back from top of bank and 2 
below the fence on the lower side of clearing and upper side of woods which run 
about riffht angles to the river bank, 8 feet above a 10-inch ash tree, blazed, /m 
the bench, being copper bolt in tile set 3 feet underground. Elevation, 594.44. 

U. S. P. B. M. 316. Is top of cap on iron pipe set over P. B. M. 815. Elevat 
598.41. 

U.aP.B.H.818. Is on right bank about 5i miles below BeUevne^ Ioir% on M 
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side of sloniifli at foot of Island No. 350, 88 feet from northwest corner of Mr. Golden's 
log honsey at the third from river of a row of fonr ash trees, being copper bolt in tile 
set 3 feet nndergronnd. Elevation, 595.72. 

U. 3. P. B. M. 314. Is top of cap on iron pipe set over P. B. M. 813. Elevation, 
599.70. 

T. B. M. 5, R. B. Is top of railway spike driven in top of east end of cap on sonth 
bent of bridge No. 36 K on ChieagO| Milwaukee and St. Paol Railway, 13 feet north 
of Pleasant Creek Railwav station. Elevation, 602.40. 

T. B. M. 8, L. B. Is nau on south end of east abutment of Chicago, Burlington 
and Northern Railroad bridge No. 44, about 1 mile west of Hanover depot, Just east 
of road crossing. Elevation, 625.60. 

U. 8. P. B. M. 311. Is on right bank 3^ miles below Bellevue, Iowa, on the line of 
the Chicago, Milwaukee and St. Paul Railway, 177 feet below the lower side of 
C. A. Harrington's stone bam, 40 feet above the wooden drain under the track, at 
lower end of small cut, 33 feet east from center of track and 1^ feet west from east 
right of way fence, being copper bolt in tile set 3 feet underground. Elevation, 

li. S. P. B. M. 313. Is top of cap on iron pipe over P. B. M. 311. Elevation, 606.36. 

T. B. M. 331. Is on right bank 3i miles below BeUevue, Iowa, on line of Chicago, 
Milwaukee and St. Paul Railway track, 250 feet above C. A. Ffarrington's house, 
OD southwest comer of stone culvert, 3 feet above south side and 3 inches back from 
the west end, marked "U. D S.,'' being the highest point in square. Elevation, 
607.14. 

STom um 172 (ohs-voubth uxlh bblow hxad ot islakd no. 249, about t mxlbs 

BSLOW BBLLBTUE, IOWA). 

4'* Tile and pipe In timber 15 meters west of large slough 595.7 meters back of 
B. M. ^ }'. Timber in vicinity of B. M. is nearly all birch. To 24-inch double maple 
23^—2.4 meters; to 15-inch birch 332^—52 meters; to lO^inch birch 192°— Z.1 meters. 

Elevation oap on pipe. 593.83. Bolt in tile, 589.81. 

^i*. Tile and pipe 40 meters from bank of slough in bunch of elms, about one- 
fourth mile below a point opposite the head of Island Ko. 249. To 18-inch birch 
2420— 13.5 meters; to 30-inch elm 67<'— 14.5 meters; to 24-inoh elm 152°— 20 meters. 

Elevation oap on pipe, 596.76. Bolt in tile. 592.73. 

4*- Tile and pipe 1 meter west of west right of way fence of Chicago, Milwaukee 
and St. Paul Railway, 55 meters above bridge Ko. 40 K, about 60 meters above a 
WBffon bridge. Wagon bridge is at foot of bluffs where wagon road turns from river 
and appears to go up bluffs. 

Elevation eap on pipe, 615.61. Bolt in tile, 611.53. 

T. B. M. 329. Is on right bank about one-fourth mile below bridge No. 42 K, one- 
third mile below mile post 142-19, on line of Chicago, Milwaukee and St. Paul Rail- 
way, 279 feet above sluiceway under track, 12 feet west from center of track on 
west side of ditch on natural outcropping of ledge of rook marked ^'U. D S.,'' being 
hiffhest point in sguare. Elevation, 612.45. 

U. 8. P. B. M. 309. Is on right bank 2 miles below Bellevue, Iowa, 558 feet above 
center of Chicago, Milwankee and St. Paul Railway, bridge No. 42 K over Duck 
Creek, 148 feet above mile post 142-1^ at upper side of highway crossing, at south 
Bide of fence running to cattle guard and 20 feet east from center of track, being 
eopper bolt in tile set 3 feet under ground. Elevation, 611.90. 

U. 8. P. B. M. 310. Is top of cap on iron pipe over P. B. M. 309. Elevation, 615.88. 

U. S. P. B. M. 306. Is on right bank at lower end of Bellevue, Iowa, on river bank, 
in first building above sawmill, a two-story stone store owned by M. G. Heiler, at its 
west front, second door from north end, marked ''U. S.," being top of copper bolt 
leaded vertieally. Elevation, 617.59. 

T. B. M. 326. Is at lower end of Bellevue, Iowa, on line of Chicago, Milwaukee 
and St. Paul Railway, on bridge No. 44 K over Mill Creek, between the flour mill 
and sawmill, on the north pier at its east end, marked "U. D S.,'' being highest point 
b Bf^uare. Elevation, 615.09. 

High- water marks cut on door frame in east end of flour mill in lower part of 
Bellevue, Iowa, at creek. High- water 1866, elevation, 603.57 ; 1868, elevation, 604.02 ; 
1870, elevation, 604.77; 1881, elevation, 605.84. 

U. 8. B. M. (old). Is in Bellevue, Iowa, at river shore, on Killburn A Co.'s ware- 
house, on prolectine stone at the east end of sonth wall, just below the iron bolt 
plate, being the hidest point in circle oat in stone. Elevation, 603.77. 

U. S. P. 6. M. 307. Is in Bellevue, Iowa, on southeast comer of Court and Second 
streets, on the front of stone store owned by John Baumann, on lower end of water 

u. 8, 
tsble 2| feet above south' eozner^ marked O , being top of copper bolt leaded ver- 

tisaDy. Elevation, 08.03^ '* ^ 
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U. S. P. B. M. 306. Is in the upper part of Belleyne, lawm, on w«st line of Fi 
street, in northeast corner of lot owned by Mrs. Booth, 2 fiset sooth from north i 
of lot and south side of a street, being copper bolt bi tile set 3 lisel under groi 
Elevation, 625.64. 

U. S. P. B. M. 306. Is top of cap on iron pipe set over P. B. M. 306. Elevat 
eS9.63. 

T. B. H. 8y R. B. Is top of northeast comer of stone sill of lower window on < 
side of waterworks pump-honse at upper end of BelloYoe, Iowa. Comsr of ai 
niehed below and on each side of T. B. M. Elevation, 612.63. 

8T0NB UMB 173 (UPPBR BND OT BSULBVUSy IOWA). 

^, Tile and pipe about one-half mile from river, one-half meter froni fence in wa 
road leading back from fsrry landing opposite BeUevne, Iowa; 100 metsis bey 
l]00-foot wooden bridge across slough. To 10-inch birch 102^^— la? neters. 

Elevation cap on pipe, 601.07. Bolt in tile, 507. 13. 

H^* Tile and pipe about 100 meters below mouth of sloueh opposite BeUe^ 
Iowa. It is about 50 meters from shore and 50 meters north of mnge of timber fc 
ijig south boundary of a very promineot cleared spot. Clearing is about 200 me 
wide and appears to extend back to blnlb. To 24-inok elm 48^—22.4 meteis; to 
inch elm 166^---8.5 meters. 

Elevation cap on pipe, 699.04. Bolt in tUe, 595.03. 

'^. Tile and pipe on east line of north and south alley running between Fx 
and 8econd streets. Inside of fence on property of Mr. Mose Bean in upper em 
Bellevue. Mr. Bean's house is a large yellow frame iMing Front stBoet.and one hi 
south of Harmony Park. To southwest comer of Bean's residence 338^ — 18.5 met 

Elevation cap on pipe, 637.095. Bolt in tile, 633.065. 

T. B. M. 10, L. B. Is highest point at east side and north end of aoUd rock si 
ment of Chicago, Burlin^n and Northern Railroad bridge No. 48, over tuxmel fi 
lead nunc in bluff. Elevation, 609.51. 

U. S. P. B. M. 303. Is 1 mile above North Bellevue, Iowa, 40 feet back from hi 
water line on river bank and 45 feet north of bank of creek which is ezossed b^ ( 
eago, Milwaukee and St. Paul Railway bridge No. 48 K, about 984 feet fromrailr 
and about 410 feet below large stone arch culvert under wagon road, and 36 feet so 
from another wagon road winding around south point of blnff, being copper bol 
l^le set 3 feet under gronod. Elevation, 598.50. 

U. S. P. B. M. 304. Is top of cap on iron pipe set over P. B. M. 808. Elevati 
602.47. 

U. S. P. B. M. 302. Is 1 mUe above North Bellevue, Iowa, on line of Chioaffo, 1 
waukee and St. Paul Railway, 1,279 feet below milepost 1S&-23, in the north si 

ment east end of bridge No. 48 K, on third course of stone fh)m top, marked G 

being top of oopper bolt leaded verticallj. Elevation, 633 J36. 

8T0KB UNB 174 (3 1IILB8 ABOYB BBLUBVTTB, IOWA). 

^^. Tile and pipe in timber 868.5 meters back of B. M. ^i^ ai largaband 
iloughy 15 meters from bank and at intersection of slough with Yoiikers JLake. 
10-inch maple 4.8 meters; to 24-inoh elm 174^—9 meters; to SO-inoh double • 
2530— 17.2 meters; to 30-inch elm 296^—6 meters. 

Elevation cap on pipe, 598.69. Bolt in tils, 594.67. 

•4^. Tile and pipe 30 meters from shore iu timber, about 300 meters from hea< 
Crooked Slough. About one-fourth mile above foot of Island No. 243. To 24ii 
elm 3540-4 meters; to 24-inch elm 134^ 30— 8.5 meters; to 18-inch birch 270° Sa 
meters. 

Elevation cap on pipe, 599.53. Bolt in tUe, 696.53. 

H^* Tile and pipe one-half meter west of west right of wi^y fence of Chicago, 1 
waukee and St. Paul Railway, on property belonging to Mr. Efierdinff. On top of 
foot railroad cut, about one-half mile above root of Island No. 243. To 10-ij 
black oak 197^—9.3 meters; to 18-iuoh black oak 56"^— 35.7 metera. 

Elevation cap on pipe, 648.755. Bolt in tile, 644.725. 

-4"^. Tile and pipe one-fourth meter north of an east and west wire fence, on t 
high ridge, about three-fonrths mile from river. A rocky point stands about 
fourth mile north of B. M. B. M. is on property of John Weinert, 20 metsn w 
of a gate. 100 meters west from Jog in wire fence. 

Elevation cap on pipe, 757.73. Bolt in tile, 753.70. 

U. 8. P. B. M. 300. Is on right bank behind Bellevue Slouzh, 262 feet fromlow-wa 
edge, U miles below Smiths Station and 3 miles above worth Bellevue, 1,900 f 
above Chicago, Milwaukee and St. Paul Railwav bridge No. 60 K, and 160feetbei< 
stone culvert, on the right of way at the east fence, hemg oofpar Uolt in tiliM 
feet under ground* Elevation, 612.94, 
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TJ. 8. P. B. M. 301. Ib top of cap on Iron pipe over P. B. M. 300. Elevation, 616.92. 

U. 8. P. B. M. 29& Is on right bank at tne head of Bellevne Slougli, three-fourtha 
of A mile abore Smiths Station on line of Chicago, Milwaukee and St. Panl Rail- 
way, 110 feet aboYe bridge No. 56 K, G5 feet above lower line of A. M. Brown's 
house, 12 feet below the cattle gnard on river side of track, 16 feet from center, on 
small bench of ground between cattle gnard and gate leading down to river, being 

Tar bolt in. tue set 3 feet nnder grooad. Elevation, 608.89. 
8. P. B. M. 299. Is top of cap on iron pipe over P. B. M. 298. Elevation, 612. 88. 

T.B.H.321. Is on right bank at point of bluff at head of Bellevue Slough at 
lower end of snt, in front of house owned by A. M. Brown, and 15 feet below the 
path running ta this house, 125 feet above Chicago, Milwaukee and St. Paul Rail- 
way bridge So. 56 K at upper side of cattle guard, 12 feet west from center of track, 
on natural led^ 9t rook, marked " U. n S'l being highest point in square. Eleva- 
tion, 614.35. 

Base of rmil opposite depot at Aitken. UL, on Chicago, Burlington and Northern 
Bailroad. Elevation. 613.61. 

Base of rail opposite depot at Aitken, HI., on Chicago Great Western Railway. 
ELBvatUnii 615.06. 

0TOKB JJOm 175 (HBAP OT STOHS SLaUCHl). 



^. Ttte mmd pfoe on main shove 20 meters back of Fevre River, 1,1S2 meters 
frost river bank, at foot of and on west side of high rooky embankment on Chicago 
Great Western Railway, 200 meters above depot at Aitken, Ol., 100 meters above 
switch post. To 24-inch maple 135<)— 12.7 meters. 

Elevation cap on pipe 602.»6. Bolt in tile, 598.35. 

H^. Tile and pipe in small open spot on Island No. 241, 60 meters from river bank 
sad about 190 netsrs below head <^ island. To 36-ineh elm 81o— 19.5 meters; to 



JlO-iaeh elm 31o_7 meters; to SO^ineh cotton wood 2610'-7.5 meters. 

Eleratton eap on pipe, 001.60. Belt in tile, 597.68. 

H^- Tile and pipe one-half meter west of right of way fence of Chicago, Mil* 
waakeeaad St. Faal Railway, opposite head of Stone Slough, 75 meters above two 
large bowlders, one inside and tne other outside of right of way, 200 meters above 
end of railroad curve, 400 meters above a large trestle. To 12-inch oak 316°— 14.8 
meters; to 15-iiioh oak 22^—6.1 meters. 

ElevatlMi 09 on ^ipe. 626.975. Bolt in tile, 622.956. 

Base of rail opx>oeite depot at Galena Junction, 111., on Chicago, Burlington and 
Northem Raihroad. Elevation on west side of depot, 617.48; on east side, 619.17. 

HeTatlon at lock basin near mouth of Qalena River: Highest part of west end 
of north walL elevation 599.54; highest part of west end of south wall, elevation 

eoo.ii. 

Hi^-water mark of ^80 at east end of south face of lock-keeper's frame house 
at lock near month of Galena River. This mark is based on one made on post-office 
building at Galena, lU., made at time of highest water during flood of 1880, ami 
was established by a line of levels mn from there by Mr. J. C. Mclntyre, of the 
Bosk Iskmd, HI., division. Elevation, 608.78. 

Uidted States ftMge at Galena Junction, lU., is fastened on north side of trestle 
work stf draw pier of Chicago, Burlington and Northern Rittlroad bridge over 
Qalena River. Elevation of zero, 588.88. 

Railway gauge at Galena Junction, 111., is alongside United States gaoge men- 
tioned above. Elevation of zero, 588.84. 

T. B« M. 16, L. B. Is evoss in center of black-painted spot with ring of white paint 
around it, on northeast comer of aouth pier of Illinois Central Rai&oad drawbridge 
ever Qalena River, on cap 1 foot from north side and 6 inches from east end. The 
aark had been made some time, but when connection was made with it no informa- 
tioB as to its authorship could be obtained. Elevation, 612.93. 

U. S. P. B. M. 296. Is li miles below Gordons Ferij, Iowa, about one-third mile 
Mow milepost 182-29, on a low ridge at upper side of coulee, 49 feet west from cen- 
ter oi Chicago, Milwauke»and St. Panl Railway track, on right of way, at west fence, 
beiag oopper bolt in tile set S feet underground. Elevation, 613.95. 

U. S. P.B. M. 297. Is top of cap on iron pipe over P. B. M. 296. Elevation, 
61797. 

T. B. M. 818. Is li- miles below Gordons Ferry, Iowa, on line of Chicago, Milwau- 
kee and St. Panl Railway, 396 fbet below milepost 132-29 and 18 feet west from center 
of tiasik, one-half loot above suiface of ground, on flat rock, marked ''U. D S.,'' 
bsiag highest point in square. Elevation, 617.93. 

U. 8. P. B. M. 294. Is at Gordons Ferry, Iowa, 260 feet below Chioago, Milwaukee 
«sd St. Paul Railway bridge No. 64 K, 215 feet below depot, 125 fbet above lower 
^esd bl^ of sidlM, 45 feet below lower side of stock yard, and 34 feet from center 
of traoky on bfadV sidJe, hwng copper bolt in tile set 3 feet andergronnd. Elevation, 
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IT. S. P. B. M. 2d5. Ib top of cap on iron pipe over P. B. M. 294. Elevation, 625.( 
T. B. M. 315. Is about one-half mile above Gordons Ferry, Iowa, 1,875 feet bel( 
Chicago, Milwaukee and St. Paul Railway Bridge No. 66 K, and 1,213 feet abo 
water tank, midway between two projecting pointa of bluff, 12 feet weet from ceni 
of track and 1^ feet above grade, on natural ledge of rock, marked '^U. D S.,'' bel 
highest point in square. Elevation, 618.84. 

STONS LIinB 176 (HXAD OF ISLAND NO. 238, 1 MILE ABOYX GOBDOH8 WKBXl). 

-H'. Tile and pipe in pastnre one-half meter west of west right of way £&noe 
Chicago Great western Railway and Illinois Central Railroad tracks, 900 meti 
from river, and 232 meters east of slough, 90 meters north of gate in fence at railro 
crossing, 60 meters north of railroad bridge No. 743 on Chicago Great Western Ra 
wav, 70 meters below fence comer. To 14-inch white oak 32^ — 35.5 meters. 

Elevation cap on pipe, 606.98. Bolt in tile, 602.97. 

•Hr^. Tile and pipe in open ground 20 meters from river bank on IsUhnd No. 2! 
about ^ meters above head of Harris Slough. Three large cottonwood trees sta 
on river bank in front of B.M. To 24-inch cottonwood tree 354^ — ^13 meters; 
8-inoh willow 252<3 — 15 meters ; to 10- inch maple 16°— 9.5 Ji.eters. 

Elevation cap on pipe, 598.84. Bolt in tile, 594.81. 

^i^. Tile and pipe one-haU mile above Gordons Ferry, Iowa, one-half met 
west of right of way fence of Chicago, Milwaukee and St. Paul Railway. On ben 
above railroad track, 10 meters from perpendicular rock bluff and about 150 met< 
below a large bridge (No. 66 K) across creek. To 10-inch white birch 315^—9 metei 
to 30-inch cottonwood tree 102^ — 39 meters. 

Elevation cap on pipe, 625.01. Bolt in tile, 621.01. 

U. S. P. B. M. 292. Is about 1 mile above Gordons Ferry, Iowa, on line of Chicaf 
Milwaukee and St. Paul Railway, 250 feet above north end of bridge over Tete ( 
Mort Creek (No. 66 E), 210 feet below bridge No. 68 K and 875 feet below an old sto 
house west of track, 27 feet west from center of track, being a copper bolt in t 
set 3 feet underground. Elevation, 607.46. 

U. S. P. B. M. 293. Is top of cap on iron pipe over P. B. M. 293. Elevation, 611.46. 

T. B. M. 314. Is about 1 mile above Gordons Ferry, Iowa, on line of Chicago, M 
waukee and St. Paul Railway, 180 feet below sign, " Gordons Ferry, One Mue," < 
south abutment, river end of bridge No. 68 K, on fourth course of stone from to 
on center of north end of inner stone, marked " U. D S.," being highest point 
square. Elevation, 605.94. 

T. B. M. 18, L. B. On Illinoia Central Railroad bridge, No. 753, over Sinsinai 
Creek. On southwest comer of east pier, about 6 inches from side and end. Ele? 
tion/ 613.16. 

U. S. P. B. M. 290. Is about 3 miles above (Gordons Ferry, Iowa, opposite head 
Island No. 235, 125 feet below center of Chicago, Milwaukee and St. Paol Railwi 
bridge No. 72 K, 43 feet west from center of track, on right of way, at fence, beii 
copper bolt in tile set 3 feet underground. Elevation, 611.17. 

U. S. P. B. M. 291. Is top of cap on iron pipe over P. B. M. 290. Elevation, 615.1 

T. B. M. 312. Is on right bank opposite head of Island No. 235, 285 feet bek 
U. S. P. B. M. 290, 1,270 feet above milepost 128-^, 410 feet below Chicago, Milwank 
and St. Paul Railway bridge No. 72 K, at Snyder's wood yard, 12 feet west from cent 
of track, on lower end of very large inclined rock at a rooky point, marked '^ U. □ S. 
being highest point in square. Elevation, 618.25. 

fflONlE UNB 177 (NEAR CSNTBR OT ISLAND NO. 233, 9 MHJBS BXLOW DUBUQUl^ lOWi 

H^. Tile and iron pipe on left bank, on side of bluff near top, about 300 mete 
below large rook quarry, 1 meter east of fence running over bluff. Blazed tree 
12-inch hickory 229*° (magO — 10 meters; 10-inch oak post 160^ (mag.)— 10 meters. 



^ J Milwaukee ai 

St. Paul Railway, one-half meter from fence, opposite appoint about 10 meters belo 
a post on roadbed marked 34-127. about 400 meters below railroad bridge No. 74 1 
Blazed trees: 8-inch black oak 69^—5 meters; 10-inch white oak 331^—7 meters. 

Elevation cap on pipe, 633.94. Bolt in tile, 629.96. 

Base of rail opposite depot at Menominee, 111. Elevation, Chicago, Burlingtc 
and Northern Railroad, 614.38; Illinois Central Railroad, 615.88. 

T. B. M. 311. Is on right bank about 1 mile below foot of Nine Mile Island, < 
south abutment of Chicago, Milwaukee and St. Paul Railwav bridge No. 76 K, we 
end, on second course of stone from top, marked ''U. D S.,'' being nighest point i 
square. Elevation, 618.31. 

U. S. P. B. M. 288. Is on risht bank opposite foot of Nine Mile Island, at wood van 
20 feet below road leading from there across Chicago, Milwaukee and St. Panl Bai 
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wmj track vp the blnff; 96 feet east from center of track and 2 feet west of east right 
of way fence, being copper bolt in tile set 3 feet nndergronnd. Elevation, 610.53. 

U. 8. P. B. M. 2^. Is top of cap on iron pipe over P. B. M. 288. Eleyation, 614.53. 

T. B. M. 906. Is on right bank, about 1| miles below Massey Station on line of Chi- 
cago, Milwankee and St. Paul Railway on south abutment of bridge No. 78 K, west 
end, on second course of stone from top^ on its southwest oomeri marked ''U. O S.," 
being highest point in square. Elevation, 613.85. 

OTOHK UHX 178 (NXAB CKSTBB OT HINB MIXJB ISLAMD, $ MILBS BBLOW DUBUQUS, 

IOWA). 

H'- Tile and iron pipe back from left bank on top of bluiT, about 22 meters abore 
railroad tracks and about 15 meters back from tracks. 60 meters below railroad 
bridge No. 102 on Chicago, Burliugton and Korthem Railroad, over small branch out 
of blnfls, one-half meter from board fence running oyer bluff. Ten-inch black oak 
80^—19.6 meters; 10-inch black oak 333^—15 meters. 

Elevation cap on pipe, 714.13. Bolt In tile, 710.18. 

-^1^. Tile and iron pipe on right bank, on right of way of Chicago, Milwaukee 
and St. Panl Railway, 50 meters below railroad station at Massey. about 50 meters 
toward river from foot of blufis and one-half meter from farthest fence from river. 

Elevation cap on nipe, 630.38. Bolt in tile, 626.48. 

U. 8. P. B. M. 286. is on right bank, 6 miles below Dubuque, Iowa, on line of Chi- 
cago, Milwaukee and St. Paul Railway, at Shawondasee Club Grounds station, 76 
feet below south end of platform and 96 feet above boundary fence between Paul 
Eiffer'a and Frank Noel^ lands, on west side of track. 47 feet from center, being 
copper bolt in tile set 3 feet underground. Elevation, 609.54.. 

U. 8. P. B. M. 287. Is top of cap on iron pipe set ovar P. B. M. 286. Elevation, 
613.54. 

Old U. 8. B. M. 24. Is on right bank, about 5 miles below Dubuque, Iowa, and 
one-half mile above Nine Mile Island, on south abutment of Chicago, Milwaukee 
and St. Paul Railway bridge No. 86 E, on river end of abutment, lowest course of 
stone, on northeast comer of step, marked "D/' being highest point in square. 
Elevation, 597.81. 

T. B. M. 304. Is on right bank, about 5 miles below Dubuque, Iowa, and one-half 
mile above Nine Mile Island, on south abutment of Chicago, Milwaukee and St. Paul 
Railway bridge No. 86 K, river end, on second course of stone below bridge seat, on 
northeast comer, marked ''U. D S.,'' being highest point in square. Elevation, 
614.06. 

T. B. M. 303. Is on right bank, about H miles above head of Nine Mile Island, on 
line of Chicago, Milwaukee and St. Paul Railway, directly opposite milepost 122-39, 
on blnff side, 9feet from center of track, on natural ledge of rock, marked ''U. D S.,'' 
being^highest point in square. Elevation, 621.83. 

T.a. M. 302. Is on right bank, opposite foot of Island No. 228, 72 feet above the 
lower head block of switch at Cattes Siding. Chicago, Milwaukee and St. Paul Rail- 
way, 15 feet west from center of side track, in natural ledge of rock, marked 
''U. a S.," being highest point in square. Elevation, 624.00. 

T. B. M. 301. Is on right bank, about 3i miles below Dubnque, Iowa, on line of 
Chicago, Milwaukee and St. Paul Railway, 660 feet below milepost 121-40, 370 feet 
above upper head block of siding at Cattes and 295 feet below Creston Crossing, on 
lower side of coulde, 25 feet west from center of track, on natural ledg^ of rock, 
marked "U. D S.,'' being highest point in square. Elevation, 623.58. 

U. S. P. B. M. 284. Is on right bank, on upper side of conl^ where T. B. M. 301 is 
located, 344 feet below milepost 121-40, 669 feet above upper head block of switch to 
Cattes Sidiuff, 43 feet from center of track, on bluff side, in fence corner by gate, 
being copper bolt in tile set 3 feet underground. Elevation, 619.80. 

U. S. P. B. M. 285. Is top of cap on iron pipe over P. B. M. 284. Elevation, 
623.80. 

STOm UNX 179 (8 lOUM BBLOW DUBUQUB, IOWA, AMD ONX-FOURTH MILE ABOTS 

ISLAND NO. . 



•Lf&. TUe and iron pipe on left bank at foot of bluffiB on propertv of John A. 
Miller, one-half meter west of fence running along waeon road at foot of bluffs; 9 
meters north of Miller's south line; about one-haS mile above a large yellow bam, 
and about one-fourth mile below a rock bam, both at foot of bluffs. 

Elevation cap on pipe, 634.31. Bolt in tile, 630.34. 

-1^=:© Lower Base. Tile and iron pipe on Illinois side, 3 meters east of west 
right-of-way fence of Illinois Central Railroad, on long curve 1^ miles below East 
Dubuque^ 25 meters above milepost 248-183, and 60 meters below farm crossing. 

Elevation cap on pipe, 612.34. Bolt in tile, 608.38. 
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^^. Tile ftnd iron pipe on right bank, abont 3 miles below Dnbnqae, Iowa, 
propertr of Joe Herod ; 15 meters back from river bank, and one-half meter n 
right of way fence of railroad ; 15 meters north of perpendicnlar rock cliff and ab 
100 meters below railroad bridge No. 92 £1. Six-inch white oak lOl^ (oMg.) - 
meters. 

Klevation cap on pipe. 619.27. Bolt in tile, 615.31. 

g) Upper Base (near East Dnbnqne, 111.). Elevation top of cap, 619.43. Boll 
tUe, 615.50. 

T. B. M. 299. Is on right bank, abont 1 mile below Dabaoue, Iowa, at point of b 
•n lower side of ravine throngh which the Hlinois Central Railroad passes from 
river, 623 feet below the bridge on the Chicago, Milwankee and St. Paol Baih 
track, 164 feet above honse owned by B. Smith and 98 feet west ttom ChicMo, ] 
wankee and St. Panl Railway track, on top of large flat rook, marked *'n. Di 
being highest point in sqnare. Elevation, 617.56. 

U. S. P. B. M. 281. Is in southern extremity of Duboqoe, Iowa, at the blaff c 
eighth mile below the sawmiU, directly opposite the end of rnnway to mill, 
fset above head block of sawmiU sidine, 26 feet west from center of siding, i 

recess In face of rock bluff, marked O , being center of copper bolt leaded b 

■ontaUy. Elevation, 619.34. 

Old U. S. B. M. "b.'' Is in Dnbuqnew Iowa, on river fh>nt below the harbor, 
•ontheast comer of Honser A> Linehan's boat store, 1^ feet above the oomer, on 
water table, in center of buttress, marked " 0," being highest point of oirdi 
•irole. Elevation, 613.09. 

Old U. S.B.M. '*a." Is in Dubuque, Iowa, at river fkont, below harbor, on 
Diamond Joe store, on upstream end of upstream doorsill, marked '* O", being h 
est point of circle in square. Elevation, 614.23. 

T. B. M. 297. Is in Dnbnqne, Iowa, on the Illinois Central Railroad depot, a1 
north end, about in the center of east side of tower, in water table, marked <' U. D 
being highest point in square. Elevation, 615.09. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at 1 
]>ubuque. 111. Elevation. 618.35. 

Base or rail opposite Hlinois Central Railroad depot at East Dubuqae, HI. £1 
tion, 690.77. 

Old U. S. B. M. ''b." Is in East Dubuque, HI., east of the Chicago, Burlington 
Northern Railroad track, under the end of the Dubuque highway bridge across 



Old U. S. B. M. "a." Is in East Dubuque, HI., on west abutment of the '<j 
knife'' draw of the Illinois Central Railroad over the Chicago, Burlington and No 
ern Railroad on its south end, on the southeast comer of top stone marked '<B. 
being highest point ofaqnare within the old circle. Elevation, 622.02. 

Base of rail at East Dubuque end of Illinois Central Railroad bridge across ri 
Elevation, 627.04. 

U. S. gauge at Dubuque. Is above draw pier of Illinois Central Railroad br 
on the brej&water mb work on inside of east timbering, being a staff gauge, 
▼ation of sero, 592.43. 

The following elevations show the highest and lowest stages of tlM rive 
Dubuque since 1868, and are based on the records of the above-described gauge 1 
by the bridge tender : 

High water, April 22,1870, elevation, 613.26; high water. June 23, 1880,eleva1 
614.10: hiffh water, October 25, 1881, elevation, 612.60; high water, May 13,1 
elevation, 613.76 ; low water, January 3, 1890, elevation, 5906 ; low water, Noves 
28, 1895, elevation, 591.83. 

U. S. P. B. M. 280. Is in Dubuque, Iowa, on west end and first pier of IHinois 
tral Railroad bridge across Mississippi River, at upper end of pier near its ' 

edge and about in center of bridge-seat stone, marked being top of oopper 

leaded vertically. Elevation, 624.89. 

T. B. M. 296. Is in Dubuque, Iowa, on north side of Fourth street, opp< 
Chicago, Milwaukee and St. Paul Railway depot, on the Page House, 26^ iBehes 
of southeast comer of building, on water table 6 inches in Aront of the wea4 win< 
marked ''U. Q 8.f" being highest point in sqnare. Elevation, 615.17. 

City B. M. Is on Jess's store in Dubuque, Iowa, on southwest oomefr of First 
Main streets, near southeast corner of store, on north end of doorstep, being hig 
point in square. Elevation above city datum (by city engineer), 90.89. £ieva< 
dl5.76. 

City B. M« 109. Is obl the Julien House in Dubuque, Iowa, on north aide of Se< 
street at east door af alder part of the Julien House, on MMt end of doomtep, wi 
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is abont^ feet west of Iowa street, b^ne highest point in square. Bleyatlon above 
city datam (by city en^eer), 24.46. Elevation, 619.41. 

the Dnbnqne city engineer gives: 

Loir water 1854 =Dabaqae city datam elevation, 0.00; low water 1864 :=c Dubuque 
eitv datum elevation, -^.33 ; high water 1870^ Dubuque city datum elevation, 1&5 ; 
high water 1880=Diibaqae city datum elevation, 19.5. 

U. S. P. B. M. 279. Is in Duboque, Iowa, at northeast comer of United States 
post-office building, 10 inches south of the north comer and 3 feet above the stone 

paving, marked ^ ^T being center of copper bolt leaded horizontally. Elevation, 
©1.62. 

T. B. M. 295. Is in IXobaqne, Iowa, en southwest comer of Elm and Ninth streets, 
on end of cnrb abutting against northeast comer of Chicago, &t. Paul and Kansas 
Citv fteight Hoaae, maded '^U. D 8.," being higheat point in square. Elevation, 
614.'33. 

T. B. M. 204. Is in Dnbaqve, Iowa, at northwest oomer of Fifteenth and Pine 
streets, at southeast comer of Iowa Coffin Company's warehonse, on top of founda- 
tion stone, being highest point in square. Elevation, 616.28. 

U. S. P. B. M. 278. Is in Dn/beqne, Iowa, on south side of Iowa Coffin Company's 
warehonsey Fifteenth and Pine streets, on west end of first doorstep from Pine 

U.S. 

street, marked ^ ^^ , being top of copper bolt leaded vertically. Elevation, 616.41. 

SflONB LIHB 180 (ABOirr TBItBB-rOUBTBS MILB ABOVB RAILROAD BRIDGE OTXR 
B2VBR AT DUBU^UB, IOWA). 

•4'- Tile and iron pipe tm left bank on right of way of Chicago, Burlington and 
Northern Railroad along fence; abent tfaree-fonrths mile above Dubuque Railroad 
bridge, and 75 meters above a two-stor^ briek house which stands on right of way. 



Elevation cap on pipe, 636.94. Bolt m tile, 632.99. 
^j^. Tile and iron pii>e on right 1 " * " 



_ . bank i^elow shops of Chicago, Milwaukee and St. 
Panl Railway; one-haf f meterliorth of southeast corner of small stock yards which 
are just south of roandhonse of Chicago, Milwaukee and St. Paul Railway. Bench 
mark is about 50 meters southeast of roandhonse and 25 meters back from bank of 
slongh. SowQieaet eomer of pump house chimuey of Chicago, Milwaukee and St. 
PaalRailway, 139<^ (mag.)— 42.8 meters; southeast comer of tin shop, 203^ (mag.)— 
47.8 meters. 

Elevation ea^ on pipe, 618.265. Bolt in tile, 614.265. 

T. B. M. 293. Is in the upper part of Dubuque, Iowa, on line of Chicago, Mil- 
waukee and St. Panl Railway, at northwest corner of their freight-car repair shop, 
on southwest corner of foundation stone, marked ''U. D S.,'' being highest point m 
sqnare. Elevation, 617.87. 

T. 6. M. 24 L. B. Is highest point near center of large detached rock at north 
end of Chicago, Burlington and Northern Railroad bridge No. 65, on east side of 
track and about 3i feet from west face of roek. Elevation, 620.76. 

U. S. P. B. M. 276. Is at Eagle Point, Iowa, one-fifth mile below Dubuque Wooden- 
ware Company's works, on line of Chicago, Milwaukee and St. Paul Railway, 2,181 
feet above milepost 115-46, 394 feet above bridge No. 114 K, and 267 feet below 
bridge No. 114^^ K over sewer, on the upper end of mound built np from earth 
ezcavsftion froni opposite side of U'aok, 1^ feet west from east fence and 13^ feet 
irom center of track, being copper bolt in tile set 3 feet under ground. Elevation, 

U. 8. P. B. M. 277. Is top of cap on iron pipe over P. B. M. 276. Elevation, 618.80. 
U. 8. P. B. H. 275. Is at Eagle Point, Iowa, on main building of Dubuque Wooden- 
ware Company, on river bank, in foundation on south eide, 1.8 feet from west oor- 

U. 8. 

■sr and 2.1 feet Above ground, marked , being center of copper bolt leaded 

horieontalhr. Elevflttinn, 612.66. 

T.B. M. 261. Is at Eagle Point, Iowa, on Dubuque Woodenware Company's drying 
homte, east of the railroad tracks, on top of stone foundation, 10 feet from west 
Bide, on lower side of building, marked ''U. D S.,'' being highest point in sqnare. 
Elevation, 615.65. 

Old IT. 8. B. M. 28. IB at Eagle Point, Iowa, above ferry landing, at prominent point 
of river bank covered with large rocks, on southwest part of very large triangnlar- 
Bbaped rock lying at the water's edge, being higliest point in lower part of letter 
"B^' cut on the rook. Elevation, 601.31. 

T. B. M. 289. Is on right bank, about li miles above Eagle Point, Iowa, one-fourth 
mile bcAow milepost lS-48, midway between two small wooden box culverts. 20 feet 
west of center of railway traek,on natural ledge of rook, marked *'U. D S.," being 
bigltest point in *8qutte. Elemtion, 625.14. 
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nOMX LDCB 181 (at upper BND of BAOLB BLUVF8, 8 MILB0 ABOTB DUBUQI 

IOWA). 

•>4^. Tile and iron pipe on property of Chris. Brant, along right of way fene« 
Chicago, Barlin^on and Northern Bailroad. Thie fence is nearest one to river ; 
meters above end of switch, and 150 meters below milepost on roadbed markad 24 
190; a two-story frame house stands aboat 200 meters ahoya B. M., and at foot 
hlnffs in draw. 

Elevation cap on pi]»e, 616.66. Bolt in tile, 612.70. 

^^, Tile and iron pipe on left hank, 25 meters back from rivar; abont 150 met 
below buildings iu park. 18-inch ash, 63^ (mftg*) — 17.1 meters; 18- inch pin m 
3U° (mag.)— ^^ meters; 18-inoh ash, 114° (mag.)— 18.8 meters. 

Elevation cap on pipe, 609.42. Bolt in tile, 605.47. 

■4^. Tile and iron pipe on right bank at foot of blnfEb, 8 meters toward blvffii iv 
center of Chicago, Milwaukee and St. Paul Bailwav track ; 125 meters abore a ai| 
board reading ''Slow, 6 miles per hour;'' abont 100 meters below a point oppos 
ferry landing on lefb bank. 

Elevation cap on pipe, 625.09. Bolt in tile, 621.14. 

U. S. P. B. M. 273. Is on right bank, 2.3 miles above Eagle Point, Iowa, 436 fi 
below Chicago, Milwaukee and St. Paul Railway bridge No. 122 K, 896 feet bel< 
railroad platlonn, in front of James Cnshiufi^'s house, 23 feet east from center of tra< 
58 feet south of small stone culvert, on right of way, being copper bolt in tile se 
feet under ground. Elevatiou, 615.08. 

U. S. P. B. M. 274. Is top of oap on iron pipe over P. B. M. 278. Elevation, 619.( 

T. B. M. 287. Is 2.3 miles above Eagle Point, Iowa, 1,569 feet below milepost 112-^ 
1,161 feet above bridge No. 120 K, 377 feet below bridge No. 122 K, 836 feet below t 
small railroad platform in front of James Cnshing's house. 6 feet west from center 
track, on upper end of capstone of small stone culvert marked " U. O &.," being Iu£ 
est point in square. Elevation, 618.20. 

T. B. M. 26, L. B. Is nail in top timber of west abutment, near south end, 
Chicago, Burlington and Northern Bailroad bridge No. 72, a little above milep< 
191. Elevatiou, 616.28. 

T. B. M. 27, L. B. Is nail in top timber of south abutment, near west end, 
Chicago, Burlington and Northern Railroad bridge No. 76. Elevation, 617.84. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Edmc 
Siding, Iowa. Elevation, 621.53. 

U. S. P. B. M. 271. Is on right of way of Chicago, Milwaukee and St. Panl Ra 
way, 6| miles above Dubuque, Iowa, 531 feet below south end of bridge No. 124 
over little Maquoketa River, very close to line produced of east side of said brid| 
three- fourths of a mile above Edmore Siding, on west side of track, 2 feet from fen 
opposite center of railroad curve, being copper bolt in tile set 3 feet under gronn 
Elevation, 619.10. 

U. S. P. B. M. 272. Is top of cap on iron pipe over P. B. M. 271. Elevatioii, 623. ] 

BTOKX UNB 182 (ABOUT 1 MIUB ABOYS SINOPB, WIS., AND HALTWAT BKTWKJ 
HBAD AND FOOT OF MAQUOKKTA fiLOUOH). 

•^. Tile and iron pipe on lefb bank, about three-fourths mile above Sinope, Wi 
at foot of bluffs; 4 meters toward bloffH from center of Chicago, Burlington m 
Northern Railroad tracks; 194 meters below a railroad bridge, and 79 meters belc 
milepost marked 193-238. 

Elevation cap on pipe, 621.44. Bolt in tile, 617.54. 

^^. Tile and iron pipe on left bank of Island No. 217, 10 meters from river ban 
and about one-fourth mile below head of island. Blazed trees: 18-inch maple, 4 
(mag.) — 6.4 meters; 12-inch maple, 109° (mag.)— ^.7 meters. 

Elevation cap on pipo, 610.79. Bolt in tile, 606.82. 

-Lp. Tile and iron pipe on right bank in right of way of Chioa||^, Milwaukee ai 
St. Paul Railway, one-half meter from fence, at foot of a bald bluff; about 160 mete 
above railroad station at Zollicoffer Lake; 25 meters above upper endof earve 
station. Blazed trees: 14-inch hard maple, 146° (mag.)— 49.3 meters; 14-inch blat 
oak, 11° (mag.) — 36.5 meters. 

Elevation cap on pipe, 632.93. Bolt in tile, 630.34. 

T. B. M. 283. Is on right bank, abont U miles above Little Maqnoketa bridge < 
line of Chicago, Milwaukee and St. Paul Railway, two-thirds of a mile above Zol 
coffer Lake, ana 1,076 feet above milepost 109-52, 12 feet west of track, on laree fl 
rock inside bank, inclining about 30° to the horizon, marked ''U. D 8.,'' beingnig 
est point in square. Elevation, 623.39. 

T. B. M. 29, L. B. Is nail in timber at south end of Chicago, Bnrlington and Kortl 
em Railroad bridge No. 80, about 2 feet from west end of timber. Elevation, 620.2 

T. B. M. 30, L. B. Is on north corner of southeast abatment of Chioago, Borlingt^ 
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and Norihem RailToad bridge No. 81, over Platte River. On top of cap Just where it 
begins to bevel. £levation. 621.89. 

U. S. P. B. M. 269. Is on ri^bt bank, 2^ miles above Little Maqiioketa River, on line 
of Chicago, Milwaukee ami Sf. Paul Railway, and 3i miles below Spechts Ferry, Iowa, 
912 feet below milepost 108-53, opposite lower end of bridge No. 128 K, over Leisnres 
Creek, 49 feet east from center of track, on right of way in conier of fence formed 
by main fence and wing fence to bridge No. 128 K, in slope of bluff, being copper bolt 
io tile set 3 feet underground. Elevation, 624.89. 

U. S. P. B. M. 270. Is top of cap on iron pipe over P. B. M. 269. Elevation, 628.92. 

T. B. M. 31, L. B. Is nail in top of east abutment of Chicago, Burlington and North- 
em Railroad bridge No. 82, about 2 feet from south end of timber, 2 feet below track. 
Elevation, 618.57. 

T. B. M. 32, L. B. Is nail in top of east abutment of Chicago, Burlington and North- 
ern Railroad bridge No. 83, about li feet from south end and on west side of timber. 
Elevation, 620.02. 

U. S. P. B M. 267. Is on right bank, about li miles below Spechts Ferry, Iowa, at 
Parsons Bar, on extreme point of bluff between rock quarry and railroad bridge 
No. 134 K, about 300 feet above the bridge, 25 feet south from' center of track, being 
copper bolt in tile set 3 feet underground. Elevation, 616.38. 

U. S. P. B. M. 268. Is top of cap on iron pipe over P. B. M. 267. Elevation, 620.39. 

8T0NB HNS 183 (about li MILES BELOW 8PECHT8 FERRY, AND 1 MILS BELOW 
HEAD OF ISLAND NO. 213). 

H^. Tile and iron pipe outside of right of way of Chicago, Burlington and North- 
em Railroad at Jog in fence Just below small gully, 130 meters above milepost 234- 
197; about 100 meters below a point opposite HmaU log house at foot of bluli's. 

Elevation cap on pipe, 624.79. Bolt in tile, 620.82. 

^S'^. Tile and iron pipe on right bank of Island No. 213, and about three- fourths 
mile below its head; 15 meters back from bank of river on high ground, opposite 
Tock quarry on right bank. Trees: 30-inch elm 360^ (mag.)— 5.7 meters; 24-inch 
ehn 72^ (mag.) — 9.0 meters; 30-inch elm 122^ (mag.) — 9.4 meters. 

Elevation cap on pipe, 009.68. Bolt in tile, 605.71. 

^%^. Tile and iron pipe one-half meter west of east right of way fence Chicago, 
Milwaukee and St. Paul Railway, about 1^ miles below Spechts Ferry, between 
tenth and eleventh telegrapb poles, below a si^board which reads ''Slow to 6 miles 
an hour;" 55 meters above wagon road crossing at rock quarry, 175 meters above 
railroad bridge No. 138 K. 

Elevation cap on pipe, 624.11. Bolt in tile, 620.16. 

T. B. M. 33, L. B. Is nail in top of east abutment of Chicago, Burlington and 
Northern Railroad bridge No. 81, about 1 foot from south end of timber. Elevation, 
620.84. 

U. 8. P. B. M. 265. Is at Spechts Ferry, Iowa, 354 feet below center of Chicago, 
Milwaukee and St. Paul Railway depot, 164 feet lielow bridge No. 140 K, 174 feet 
below lower side of stone milk house, Ifoot above fence forming west side of rail- 
road cattle pen, on bluff side of track, 37 feet from center, being copper bolt in tile 
Bet 3 feet underground. Elevation, 618.22. 

U. S. P. B. M. 266. Is top of cap on iron pipe over P. B. M. 265. Elevation, 
622.22. 

Old U. S. P. B. M. No. 30, on stone step. Is at Spechts Ferry, Iowa, on upper 
stone doorstep to Specht's stone house, downstream end, front edge, marked ''0,'' 
being highest point in upper portion of circle. Elevation, 622.26. 

Old U.S. B.M. "a." Is at Spechts Ferry, Iowa, at northeast corner of Specht's 
hoase, on the water table, but a few inches above the corner, marked ''B. M.," 
being highest point on front segment. Elevation, 622.74. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Potosi, 
Wis. Elevation, 622.19. 

T. B. M. 35, L. B. Is nail in west abutment of Chicago, Burlington and Northern 
Railroad bridge No. 87, just west of Potosi depot, on south end of timber. Eleva- 
tion, 620.86. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Spechts 
Ferry, Iowa. Elevation, 620.61. 

STONE LINE 184 (AT ISLAND NO. 209, H HILE8 ABOVE SPECHTS FERRY). 

••^f*. Tile and iron pipe in right of way of Chicago, Bnrlington and Northern Rail- 
road along nearest fence to river; 175 meters below iron railroad bridge over Grant 
Biyer; 42 meters below small railroad bridge; 75 meters above small frame house. 

Elevation cap on pipe, 621.40. Bolt in tile, 617.45. 

^1^. Tile and iron pipe on left bank, opposite lower end of small island at upper 

BNa 97 228 
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end of Island No. 209; stone line passes aboat 25 meters below head of le 
No. 209; benchmark is 15 meters back from bank of river, and just behind e 
patch of willows. Blazed trees: 80-inch elm 111*^ (mag.)— 18.9 meters; 30-incl] 
185° (mag.)— 10.8 meters; 30-inch soft maple 288° (mag.)— 15.3 meters. 

Elevation cap on pipe, 612.21. Bolt in tile, 608.28. 

J^^= U. S. P. B. M. 263. Tile and iron pipe on right of way of Chicago, Mil wa 
and St. Paul Railway, at fence at upper end of small picnic grounds, 29 m 
below end of bridge No. 148 K ; bench mark is at Freuchtown Landing, Iowa. 

Elevation cap on pipe, 621.69. Bolt in tile, 617.69. 

U. S. P. B. M. 262. Is on right bank in front of Island No. 207, on line of Chi< 
Milwaukee and St. Paul Railway, 919 feet above milepost 102-59, and 79 feet a 
section post 10-11, on west abutment of bridge No. 156 K, at its north end, oi 
fourth stone step from top, and 3 inches from the end face of the third step, 9 ii 

u. s. 
back from the east face, marked O , being top of copper bolt leaded vertic 

Elevation, 622.43. 

U. S. P. B. M. 260. Is on right bank, at Finley Landing, on line of Chicago, 
waukee and St. Paul Railway, 649 feet below milepost 101-60 and 180 feet a 
bridge No. 162 K, on right of way, 2 feet from south fence and 38 feet from cent 
track, being copper bolt in tile set 3 feet underground. Elevation, 625.68. 

U. S. P. B. M. 261. Is top of cap on iron pipe over P. B. M 260. Elevation, 629.( 

STONE LIMB 185 (ABOUT THREE-FOURTHS MILE ABOVE FINLET LANDING, lOWi 

■^. Tile and iron pipe on right of way of Chicago, Burlington and Northern 
road, 100 meters above upper end of railroad bridge at foot of bluffs, one-half i 
from fence, 10 meters above a small log house, and 10 meters below milepoat 204 

Elevation cap on pipe, 625.81. Bolt in tile, 621.88. 

•LfA. Tile and iron pipe on Island No. 203; on lower end of island, 20 meters 
river bank, about opposite foot of Island No. 204; stone line crosses aboat cent 
Island No. 204. Blazed trees: 12-inch ash 124^ (mag.)— 3.9 meters; 24- inch eli 



(mag.) — 11.4 meters; 20-inch elm 164^ (mag.)— 12.9 meters. 
Elevation cap on pipe, 613.06. Bolt in tile, 609.12. 
-i^f& = ® Rumpel. Tile and pipe on Iowa side ; on south side of Chicago, Milwa 



and St. Paul Railway track, 6i meters north of south right of way feuce; on pi 
nent high ridge running out from bluff opposite head of first towhead below fo 
Hurricane Island. Station is about 6 meters from and 4^ meters higher than 
road tracks. 

Elevation cap on pipe, 648.06. Bolt in tile, 644.10. 

T. B. M. 38, L. B. Is nail in top of east abutment of Chicago, Burlington and N 
em Railroad bridge No. 100, about li feet from south eud. • Elevation, 623.50. 

T. B. M. 273. Is on right bank, 2^ miles below Waupeton, Iowa, and I^ i 
below Cameron, Iowa, on line of Chicago, Milwaukee and iSaint Paul Railway, 
feet above milepost 100-61, about 100 feet below very large and conspicuous pie 
ledge covered with vines lying on the bluff side of the track, on bowlder ma 
*'U. D S.", being hijghest point in scjuare. Elevation, 633.26. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Mc< 
ney. Wis. Elevation, 623.97. 

T. B. M. 12, R. B. Is spike in top and at river side of twenty-fourth tie (on 
bent) from upstream end of Chicago, Milwaukee and Saint Paul Railway bi 
No. 164 K. Elevation, 628.15. 

T. B. M. 13, R. B. Is nail driven horizontally 6 inches above ground in nortl 
corner of telegraph office at Cameron, Iowa, on Chicago, Milwaukee and Saint 
Railway, 1 mile below Waupeton, Iowa. Elevatiou, 629.28. 

Base of rail opposite telegraph office at Cameron, Iowa, on Chicago, Milwaukee 
Saint Paul Railway. Elevation, 627.80. 

@ Waupeton. Elevation top of bolt, 640.51. 

STONE LINE 186 (ABOUT ONE-FOURTH MILE BELOW WAUPETON, IOWA). 

Jjp. Tile and iron pipe at foot of bluffs one-half meter from right of way fen 
Chicago, Burliugton and Northern Railroad, 5 meters above upper end of rail 
bridge, 200 meters below milepost 224-207. 

Elevation cap on pipe, 632.03. Bolt in tile, 628.09. 

-^f ^. Tile and iron pipe on left bank, at edge of willows, and about 30 meters 
from river bank, on high ridge about 100 meters below upper end of willows; 
between -4* and ^f* crosses Island No. 201 about 200 meters above its foot. Bl 
trees: 30-inch elm 210^ (mag.)— 8.9 meters; 12-iuch white oak 2S2^ (mag.) 
meters; 15-inch cotton wood M(P (mag.)— 9.0 meters. 

Elevation cap on pipe, 613.90. Bolt in tile, 609.95. 
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4^3=?. B. M. No. 258-259. Copper bolt in tile and iron pipe, 260 meters below 
WMpeton, Iowa, 187 meters below railroad bridge No. 172, on the north faee of 
bluff at the point where it begins to cnrve to the south, 11 meters sonth from the 
center of the Chicago, Milwaukee and St. Paul Railway track, and 0.6 meter sonth 
from right of way fence. 

Elerstion cap on pipe, 626.65. Bolt in tile, 622.66. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Wanpe- 
toD, Iowa. Elevation, 630.79. 

T. B. M. 270. Is on right bank, 1,171 feet above Chicago, Milwaukee and St. Paul 
Railway depot at Waupeton, Iowa, 420 feet below milepost 97-64, 264 feet above 
bridge No. 174 K, on blnn side of track, 10 feet from center on natural ledge of rock, 
aboat level with grade, marked " U. q S.", being highest point in square. Eleva- 
tion, 633.12. 

T. B. M. 269. Is on right bank, 1^ miles above Waupeton, Iowa, on line of Chicago, 
Milwaukee and St. Paul Railway, 593 feet below milepost 96-65, 377 feet above 
bridge No. 180 K, and just below a prominent ledge of white rock, on bluff side of 
track, 10 feet f^m center, and about 500 feet below bridge No. 182 K, on ledee of 
rock 2 feet above grade, marked ** U. a 8*"> being highest point in square. Eleva- 
tion, 636.26. 

U. 8. P. B. M. 256. Is on right bank, li miles above Waupeton, Iowa, 1,739 feet 
above milepost 96-65, 122 feet above Chicago, Milwaukee and St. Paul Railway 
brid|[e No. 186 K, over Dry Hollow, on bluff side of track, 16^ feet from center, Just 
oataide right of way fence, being copper bolt in tile set 3 feet underground. Ele- 
vation, 630.60. 

U. 8. P. B. M. 257. Is top of cap on iron pipe over P. B. M. 256. (:ievation, 634.60. 

T. B. M. 267. Is on right bank, 2 miles below Buena Vista, Iowa, 1,575 feet below 
section post 11-12, 1,411 feet below bridge No. 188 K, 775 feet above bridge No. 186 
K, on line of Chicago, Milwaukee and St. Paul Railway, 10 feet south from center, 
on ledge of rock, marked '* U. o S.", beinff highest point in square. Elevation, 634.52. 

T. B. M. 265. Is on right bank, three-fourths of a mile below Buena Vista, Iowa, 
1,840 feet below milepost 94-67, and 590 feet below bridge No. 194 K, on bluff side of 
track, 15 feet ft^m center on an embedded bowlder, marked '* U. Q S.", being highest 
point in square. Elevation, 634.99. 

8TONX LINB 187 (ABOUT ONB-HALF MILS BBLOW BUXNA YISTA, IOWA). 

M^* Tile and iron pipe, on right of way of Chicajgo, Burlington and Northern 
Railroad, 1 meter ttom fence; on side of bluff immediately behind a large bowlder 
which lies near track; 200 meters below railroad bridge No. 112, and about one-half 
mile below milepost 221-210. 

Elevation cap on pipe, 646.30. Bolt in tile, 642.35. 

^IK Tile and iron pipe on left bank 15 meters back from bank of slough; in scat- 
tering elms about 500 meters above foot of willow-covered island. This island is 
separated from left bank of river by small slough 25 meters wide. Blazed trees: 
24-inehelm258<^ (mag.)— 17.3 meters; 20 inch elm 62^ (mag.)— 7.4 meters; 24-inch 
dm 109° (mag.)— 16.7 meters. 

Elevation cap on pine, 616.68. Bolt in tile, 612.73. 

4^. Tile andiron pipe on right of way of Chicago, Milwaukee and St. Paul Rail- 
way, about 26 meters below lower end of railroad bridge No. 194; about 7 meters 
from center of track toward bluffs; about one-half mile below Buena Vista, Iowa. 

Elevation cap on pipe, 635.57. Bolt in tile, 631.62. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Buena 
Yista. Iowa. Elevation, 632.14. 

U. S. P. B. M. 255. Is at Bnena Vista, Iowa, at southeast corner of R. & E. 
Meuth's general store, 6 inches from south face and 4.3 feet above ground, in wall 

marked , being center of copper bolt leaded horizontally. Elevation, 634.34. 

T. B. M. 264. Is at Buena Vista, Iowa, 82 feet above depot and 35 feet above road 
croBsing, on bluff side of track, 9 feet from center, about 2i feet above grade, on 
ledge of rock marked " U. DS.". being highest point in square. Elevatiou, 634.02. 

T. B. M. 42, L. B. Is nail in top of west abutment of Chicago, Burlington and 
Korthem Railroad bridge No. 113, about 6 inches from south end and on east side of 
timber. T. B. M. abont 2 feet below track. This bridge is just east of milepost 210. 
Elevation, 625.39. 

T. B. M. 262. Is on right bank opposite the foot of Island No. 196, about 1 mile above 
Bnena Vista, Iowa, and 2,986 feet above milepost 93-^, 15 feet toward bluff from 
center of Chicago, Milwaukee and St. Paul Railway track, on upper one of three 
^ge and prominent pieces of rock lying but a few feet from each other, marked 
" U. a 8.", being highest point in square. Elevation, 632.51. 

T. B. M. 44, Li. B. Is nail in top of east abutment of Chicago, Burlington and 
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Northern Railroad bridge No. 114, about 6 inches from sonth end and at west mii 
tiuiber. T. B. M. is about 2 feet below track. Elevation, 637.55. 

(^ East Bofte (near Cassville, Wis.). Elevation top of cap, 635.75. Bolt in 
631.80. 

STONE LINE 188 (ABOUT ONE-HALF MILE BELOW CA8SVILLE, WIS.). 

-^^=@ West Base. Tile and iron pipe on Wisconsin side at west end of Case 
Base; 1| meters, north of south right of way fence of Chicago, Barlington 
Northern Railroad ; 50 meters below coal chute, and 1 meter south of prolonged 
of south rail of tangent. 

Elevation cap on pipe, 626.97. Bolt in tile, 622.99. 

^3^. Tile and iron pipe on small island opposite a pickle factory; 45 meters 1 
from bank of river, and 30 meters from slouch at head of island ; in small cle 
space in willows. Blazed trees: 24-inch willow 231° (mag.) — 19.9 meters; 15- 
maple 132° (mag.) — 11.4 meters; 18-inch willow 32° (mag.) — 11.1 meters. 

Elevation cap on pipe, 614.36. Bolt in tile, 610.40. 

^^fi = P. B. M. 253-254. Tile and iron pipe on line of Chicago, Milwaukee an^ 
Paul Railway track, 2f miles above Buena Vista, Iowa; 16 meters below cent 
bridge No. 204 K, Chicago, Milwaukee and St. Paul Railway; at fence on bluff i 
11 meters from center of track. 

Elevation cap on pipe, 627.94. Bolt in tile, 623.94. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Cass^ 
Wis. Elevation, 626.94. 

T. B. M. 46. L. B. Is nail in top of west abutment of Chicago, Burlington 
Northern Railroad bridge No. 117, just below milepost 214. About 18 inches J 
south end and on east side of timber. T. B. M. is about 2 feet below track. £] 
tion, 625.29. 

T. B» M. 258. Is on right bank, on line of Chicago, Milwaukee and St. Paul 1 
way, 1,689 feet below depot at Turkey River Junction, 1,660 feet above mile 
90, and 50 feet above very large and prominent bowlder on west side of track, 
328 feet above farmhouse at point of woods on river side of track, 15 feet wet 
center, on ledge of rock, marked ''U. n S.," being highest point in square. El 
tion, 629.95. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot, at Tuj 
River Junction, Iowa. Elevation, 628.49. 

U. 8. P. B. M. 252. Is at Turkey River Junction, Iowa, 1,148 feet above depo 
upper end of Chicago, Milwaukee and St. Paul Railway bridge No. 212, 
Turkey River, on west end of pier, 14 inches east from extreme point of roun 

U.S. 

capstone, marked p g^, , being top of copper bolt leaded vertically. Eleval 
623.33. 

T. B. M. 257. Is on same pier of Turkey River bridge as P. B. M. 252, 9 feet l 
west end and 7 inches from its north face, marked "U. q 8.,'* being highest poii 
square. Elevation, 623.32. 

U. S. P. B. M. 251. Is on line of Chicago, Milwaukee and St. Paul Raib 
1^552 feet above Turkey River bridge, 118 feet above cattle guard; and 249 feet b< 
sign **Turkey River Junction, stop'*, 13 feet west of center of track and about 2 

U.S. 

above grade, in ledge of rock marked ^ g)^ on its face, being center of copper 
leaded horizontally. Elevation, 633.24. 

T. B. M. 256. Is 23 feet above P. B. M. 251, 8 feet west from center of track, a 
2 feet above grade, on natural ledge of rock, marked '•U.DS." on its face, b 
highest point in square. Elevation, 631.52. 

T. B. M. 48, L. B. Is nail in top of west abutment of Chicago, Burlington 
Northern Railroad bridge No. 118, about one-fourth mile above milepost 215. A' 
18 inches from south end and on east side of timber. T. B. M. is about 2 feet 1m 
track. Elevation, 626.94. 

STONE LINE 189 (ABOUT 2^ MILES ABOVE CASSVILLE, WIS., NEAR HEAD OF ISI 

NO. 192). 

^a. Tile and iron pipe about 2^ miles above Cassville, Wis., on side of bli 
meter south of north fence along wagon road ; about one-half mile above rock t 
and 50 meters north of Chicago, Burlington and Northern Railroad track; 50 m« 
above a whistling post, and 10 meters below a small honey-locust tree which bU 
alomg fence. 

Elevation cap on pipe, 652.93. Bolt in tile, 648.98. 

J^|2. Tile and iron pipe on Island No. 189, about 400 meters above its foot; 75 hm 
from right bank of Cassville Slough; about 100 meters below mouth of small sic 
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which empties into Cassville Slongli; on small clearing on ridge. Blazed trees: 12- 
inch maple 297^ (mag.)— 11.9 metors; 18-inch elm 40^ (mag.)— 5.4 meters; 36-inGh 
Am 145"=> (mag.)— 21.6 meters. 

Eleraiion cap on pipe, 615.81. Bolt in tile, 611.85. 

4-. Tile nnd iron pipe on right bank of Gnttenberg Channel, about opposite a 
point one-balf mile above foot of Island No. 189; 50 meters below head of small 
slough and 10 meters back from bank of river. Blazed trees: 24-inch elm 115^ 
finag.) — 10 meters; 18- inch elm 237° ^mag.) — 8.7 meters; 15- inch cottouwood 327° 
:majf.) — 8 meters; 24-inch donble maple 49° (mag.) — 8.6 meters. 

Elevation cap on pipe, 614.52. Bolt in tile, 610.57. 

^l". Tile and iron pipe aboat one-half mile above Turkey River Station; on right 
of way of Chicago, Milwaakee an d St. Panl Railway, one-half meter from north 

fence; H raU lengths above a sign l''^^"^^!- Blazed tree: 12-inch ash— 14 

Jn^^"- I JT7NCTI0H. 



Elevation cap on pipe, 617.81. Bolt in tile, 613.84. 

T. B. M. 15, K. 6. Is top of extreme point toward river of horizontal rook 11 feet 
from center of Chicago, Milwaukee and St. Panl Railway track, on bluff side; 30 feet 
downstream from signboard * 'Station 1 mile/' and 24 feet upstream from milepost 
88-73; 1 mile above Turkey River, and at bend of slough where it leaves bluffs at 
upper end of Turkey River bottom. T. B. M. is 5 feet above track. Elevation, 642.56. 

T. B. M. 49, L. B. Is nail in top of north abutment of Chicago, Burlington and 
Northern Railroad bridge No. 119, in center of timber and about 6 inches from west 
end, about 2 feet below track. Elevation. 626.55. 

T. B. M. 254. Is If miles above point of bluff at north side of Turkey River, on line 
of Chicago, Milwaukee and St. Panl Railway, 331 feet below milepost 87-74, 12 feet 
weBt of center of track, on ledge of rook, marked "U. G S.,'' being highest point in 
sqniire. Elevation, 637.53. 

T. B. M. 16, H. B. Is top of southeast comer of river end of west cap on bridge No. 
2tr2 K, about 2^ miles above Turkey River bridge, and just above where channel 
leaves foot of bluffs to pass north of island. Elevation, 633.13. 

T. B. M. 253. Is on right bank, about 3 miles below Guttenberg, Iowa, and 3^ miles 
above point of bluff at railroad, on north side of Turkey River, on bridge No. 236, 
north abutment, east end, 1 foot from end of abutment and 6 inches from its south 
face, marked ''U. O S.,'' being highest point in square. Elevation, 629.06. 

8TONB LINS 190 (ABOUT 3 MIUSS BELOW GUTTRNBERO, IOWA). 

^1^. Tile and iron pipe on left bank 5 meters west of west right of way fence of 
Chicago, Bnrlington and Northern Railroad ; 80 meters above a railroad bridge ; 300 
meters above section poet 25-24 and milepost 213-218. Blazed trees: 9-inch lynn 
tree 64° (mag.)— 4.5 meters; 30-inch hard maple 115° (mag.) — 9.4 meters. 

Elevation cap on pipe, 631.13. Bolt in tile, 627.85. 

^t^. Tile and iron pipe on Island No. 189, on high ridge 80 meters from left bank 
of Guttenberg Channel, and about 25 meters above a patch of trees and willows along 
river bank. Blazed trees: 18-inch cotton wood 180° (mag.) — 8.2 meters; 30-inch elm 
^50^ (mag.)— 9.2 meters. 

Elevation cap on pipe, 619.15. Bolt in tile, 615.21. 

^^^. Tile and iron pipe on right bank on right of way of Chicago, Milwaukee and 
St. Panl Railway, 1 meter from fence and 5 meters west of small ravine, 10 meters 
above bridge No. 238. 

Elevation cap on pipe, 646.04. Bolt in tile, 642.14. 

r. S. P. B. M. 249. Is about 2i miles below Guttenberg, Iowa, on line of Chicago, 
Milwaukee and St. Panl Railway, li feet east of west right of way fence and 18 feet 
from center of track. It is one-half mile below where track comes to the bluff and 
150 feet above bridge No. 258, at the place where wagon road turns up into coulee 
and 24 feet east of center of road, being copper bolt in tile set 3 feet undergrouud. 
Elevation, 623.69. 

U. S. P. B. M. 250. Is top of cap on iron pipe over P. B. M. 249. Elevation, 627.68. 

T. B.M.252. Is about 2i miles below Gnttenberg, Iowa, about 63 feet above U. S. 
P. B. Ms. 249-250, 213 feet above bridge No. 258, at lower end of cut, 17 feet east of 
center of track, on an imbedded bowlder marked "U. D S.," being highest pobit in 
square. Elevation^ 629.83. 

T. B. M. 250. Is m Guttenberg, Iowa, on Chicago, Milwaukee and St. Paul Rail- 
way, 2,254 feet below depot, on upper abutment of bridge No. 274, on river side of 
track, on fourth course of stone from top, marked '^U. D S.," being highest point in 
Bqnare. Elevation, 623.15. 

High- water marks at Guttenberg, Iowa, on east door frame of middle stone ware- 
liOQse on river bank. 
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High water 1880, elevation 626.80; high water 1886, elevation 627.10. 

Base of. rail opposite Chicago, Milwaukee and St. Paul Railway depot at 6a 
herg, Iowa. Elevation, 627.45. 

U. S. P. B. M. 248. Is in Guttenherff, Iowa, on west side of Front street, 72.1 
ahove northwest comer of Front and Goethe streets, in the Clayton County ] 
building, 8i feet upstream from south side of entrance way and 3.7 feet aboY< 

bottom step, marked > being center of copper bolt leaded horizontally. 

vation, 645.05. 

U. S. P. B. M. 247. Is in Gatteuberg, Iowa, at northeast comer of Herdei 
First streets, on front of Joseph Uuene's general store, in doorstep, 5.8 feec 
southwest corner of building, 4i inches from angle of casing, and 3i inches 

u 
from face of stone, being top of copper bolt leaded vertically and marked J 

Elevation, 638.44. 

STONB LINE 191 (AT UPPEB END OF GUTTBNBBRO, IOWA). 

^. Tile and iron pipe on right of way of Chicago, Burlington and "Sort 
Railroad, on side of bluff one-half meter from fence, 5 meters above a rail 
bridge, 2 meters above bend in fence where fence runs down to bridge, 110 m 
below milepost 221-210. 

Elevation cap on pipe, 644.51. Bolt in tile, 640.55. 

^K Tile and iron pipe on island in front of Swift Slouffh, 20 meters from 
bank of Guttenberg Channel, and about 400 meters from head of island. B] 
trees: 36-inch elm 170<^ (mag.)— 4.3 meters; 12-inch elm 30^^ (mag.)— ^.6 me 
12-inch ash 233<^ (mae.)— 7.9 meters. 

Elevation cap on pipe, 619.82. Bolt in tile, 615.87. 

^K Tile and iron pipe at Guttenberg, Iowa, on property of John Hirschbac 
corner of Second street and Washington avenue, at his north Une, 10 meters ea 
east line of Second street. 

Elevation cap on pipe, 632.33. Bolt in tile, 628.88. 

T. B. M. 247. Is on right bank about 2^ miles above Guttenberg Iowa, on Cbic 
Milwaukee and St. Paul Railway, at lower end of bridge No. 2Si, on west sic 
track, at end of first pile bent from lower end of bridge, on an oaK pile proje< 
about 2 feet above ground, being top of 6-inoh wire spike, marked ''O.'' E 
tiou, 623.29. 

U. S. P. B. M. 245. Is on right bank, about 2^ miles above Guttenberg, lowi 
Chicago, Milwaukee and St. Paul Railway, midway between bridges Nos. 2^ 
286, and 2,000 feet below milepost 80-^1, at light cut, 28.5 feet east from cent 
track and 2 feet west from ri^ht of way fence, 30 feet west from biased 14- 
hickory tree, being copper bolt in tile set 3 feet under n'ound. Elevation, 634.! 

U. S. P. B. M. 246. Is top of cap on iron pipe over P. B. M. 245. Elevation, 62 

T. B. M. 245. Is on right bank, opposite head of McMillan Island, on line of Chic 
Milwaukee and St. Paul Railway, about 1 mile below Eckard Station, 1,722 
above mile post 79-82, and 722 feet above first road crossing below Eckard, 27 
west from the center of track, on an embedded rock marked ''U. Q S.,'' being big 
point in square. Elevation, 629.87. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at C 
haven, Wis. Elevation, 631.38. 

PTONE LINE 192 (ABOUT ONE-HALF MILE ABOVE 6LEKHAVSN, WIS.). 

^f '. Tile and iron pipe on right of way of Chicago, Burlington and Northern 1 
road, about one-fourth meter from fence, about wO meters above Glenhaven, ^ 
about 60 meters above point of curve of second curve above water tank at G 
haven, immediately back of a 15- foot railroad cut, 100 meters above mouth of slo 
running along foot of bluffs. 

Elevation cap on pipe, 658.63. Bolt in tile, 656.36. 

^i*. Tile and iron pipe on right bank about 400 meters above head of McMi 
Island, and 15 meters back from river bank; bank in front of bench mark is ^ 
sloping, but about 100 meters below it is very steep. Blazed trees : 24-inoh elm; 
(mag.)— 5.4 meters; 18-inch elm 5° (mag.)— 5.4 meters; 18-inch birch 100® (mag 
7.7 meters; 18-inch birch 177^ (mag.)— 6.6 meters. 

Elevation cap on pipe, 620.375. Bolt in tile, 616.435. 

^iK Tile ana iron pipe on left bank of slongh In timber, 8 meters east of elo 
and 732.6 meters back from ^p. Blazed trees: 24-inch ash 162^ (mag.)— 19m«t 
24-inch birch (on bank of slough) 85® (mag.)— 6 meters; 18-inch oottonwood 1 
(mag.) — 17 meters. 

Elevation cap on pipe, 617.94. Bolt in tile, 618.99. 
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U. S. p. B. M. 343. Is on right bank, one-fonrth of a mile below Eckard Siding, where 
Chicago, Milwaukee and St. Paul Railway comes to blnff, 215 feet above milepost 
7^-83, opposite upper end of earve, 96^ feet west from center of track, 4^ feet ^m 
corner of fence, between fence and highway which mns parallel with the railroad. 
It is alto 82 feet above a cluster of butternut trees, being copper bolt in tile set 3 
feet nndergronnd. Elevation, 626.87. 

U. S. P. B. M. 244. Is top of cap on iron pipe over P. B. M. 243. Elevation, 630.87. 

Baae of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Eckard, 
Iowa. Elevation, 629.79. 

T. B. M. 67, L. B. Is nail in top of north abutment of Chicago, Burlington and 
Northem Railroad bridge No. 135, over Sandy Creek, about 1 foot from west end 
ind on south side of timber, about 2 feet below track. Elevation, 630.33. 

T. B. M. 58, L. B. Is nail in top of north abutment of Chicago, Burlington and 
Northern Railroad bridge No. 136, 2 feet from west end and at south side of timber, 
ahoat 2 feet below track. Elevation, 637.79. 

U.S.P.B.M.242. Is opposite the lower part of Island No. 182, nearly 3 miles 
below Clayton, Iowa, on line of Chicago, Milwaukee and St. Paul Railway, about 
240 feet below milepost 76 and 45 feet above the highest point of heavy rock-cut 
▼aste, about the middle of long side-hill rock cut, at prominent point of bluff, in 

the steeply inclined face of rock, 4^ feet above grade, marked O > being center 

mark in copper bolt leaded horizontally. Elevation, 637.54. 

T. B. M.241. Is in same ledge as P. B. M. 242, about 4 feet farther down river and 
aboat 2 feet above grade, marked " U. Q S.'' on face of ledge, being highest point in 
square. Elevation, 635.17. 

STONE UNB 193 (AT HEAD OF ISLAND NO. 182, 1 MILE BELOW BAQLEY, WIS.). 

^. Tile and iron pipe on right of way of Chicago, Burlington and Northern Rail- 
road, one-half meter from west fence, 120 meters below a sign, " Station One Mile," 
whieb is 1 mile below Bagley, Wis. ; 220 meters below a railroad bridge, on top 
of Band ridge directly behind a 15-foot railroad cut. 

Elevation cap on pipe, 654.70. Bolt in tile, 650.74. 

-^p. Tile and iron pipe on Island No. 181, about 20 meters back from bank of river; 
abont400 meters above foot of island; line between ^f^ and ^^ is just above head 
of Island No. 182. Blazed trees: 36-inch elm 75^ (mag.)— 4.8 meters; 10-inoh maple 
10° (mag.)— 2.7 meters; 18-inch leaning birch 315° (mag.)— 5.5 meters. 

Elevation cap on pipe, 620.68. Bolt in tile, 616.73. 

^P. Copper bolt in rock on right of way of Chicago, Milwaukee and St. Paul Rail- 
way about 500 meters above milepost 76-85 ; opposite upper end of small curve, which 
is the second one above a perpendicular rock cut, and curves toward bluffg : 37 meters 
above a Government light, and 3 meters from center of track toward bluffs : rock is 
0.6 meters higher than track, and is marked ''U.S.'' in large letters on side facing 
track. Elevation, 637.775. 

T. B. M. 60, L. B. Is nail in top of north abutment of Chicago, Burlington and 
Northern Railroad bridge No. 137, 1 foot from west end and at south side of timber; 
abont 2 feet below track. Elevation, 630.70. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Bagley, 
Wis. Elevation, 633.04. 

T. B. M. 239. Is on right bank, about 1 mile below Clayton, Iowa, 866 feet below 
milepost 74-^. 230 feet above wooden sand hopper, on the most northerly of two large 
bowlders, 19 leet west of center of track, being highest point of square cut on top 
face, 1 foot from edge, marked " U. D S." Elevation, 638.92. 

n. 8. P. B. M. 241. Is at Clayton, Iowa, on south side of Main street, about 656 feet 
back from river bank, on southwest comer of Maine and Douglas streets, on brick 

U.S. 

building occupied by Frank Lier &, Co., on east end of doorstep, marked , being 

p. B. M. 

top of copper bolt leaded vertically. Elevation, 657.18. 

Old U. S. B. M., also called Old P. B. M. 27. Is at Chicago, Milwaukee and St. Paul 
Railway depot in Clayton, Iowa, on top stone of foundation pier, at northeast corner 
of platform, behind center of circle, marked " Q," Elevation, 633.01. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Clayton, 
Iowa. Elevation, 630.34. 

High- water marks at Clayton, Iowa. On large stone mill at west side of railway, 
in upper part of town. 

Hiffh water 1870, elevation 629.62; high water 1880, elevation 630.57. 

Old U. 8. B. M. "b." Is in upper part of Clayton, Iowa, on large stone mill at west 
side of Chicago, Milwaukee and St. Paul Railway track, on river front of building, 
St lower end of lower window sill, being top of ringbolt, 1 inch above surface. 
Election, 629.41. 
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STONE LINK 194 (ABOUT ONX-FOUBTH MILE ABOVE CLAYTON, IOWA). 

^^K Tile and iron pipe on right of way of Chicago, Barlington and Nortl 
Railroad, 1^ meters from fence; on slope of blaffs; 8^ rail lengths below milei 
201-230; 210 meters above signboard, <' Station One Mile" (fiagley). 

Elevation cap on pipe, 647.48. Bolt in tile, 643.51. 

-^H^. Tile and iron pipe on Island No. 181; 20 meters back from river bank; si 
600 meters above stiiall slongh which empties into river opposite Clayton; abonl 
meters below unper end of high timber. B:ink in front of bench mark is steep, 
becomes sloping 100 meters below. Blazed trees: 24>inch white oak 104^ (msf 
14.2 meters; 24-inoh white oak 200° (mag.)~4.3 meters; 24-inch white oak 
(mag.)— 14.2 meters. 

Elevation cap on pipe, 624.07. Bolt in tile, 620.12. 

-^1^. Tile and iron pipe on right of way of Chicago, Milwaukee and St. Paul ] 
way, li meters from fence; on slope of blnff, 5 meters above railroad bridge No. 
about one-fourth mile above depot at Clayton, and 10 meters above a Govemi 
light. 

Klovation cap on pipe, 655.08. Bolt in tile, 651.14. 

T. B. M. 63, L. B. Is nail in top of south abutment of Chicago, Burlington 
Northern Kailroad bridge No. 140, about 1 foot from west end, at north side of 
ber, and about 3 fvet below track level. Elevation, 630.63. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at W; 
sing, Wis. Elevation, 635.18. 
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STONE LINE 195 (AT WTALUSING, WIS.). 

•^A. Tile and iron pipe directly in Aront of a small perpendicular rock clil 
meters above railroad station at Wyal using. Wis., 36 meters east of Chicago, 
lington and Northern Railroad track and 1 meter ftom rock oliff on side of 
Blazed tree: 184nch walnut 78^ (mag.) — 9 meters. 

Elevation cap ou pipe, 655.69. Bolt in tile, 651.74. 

^K Tile and iron pipe on Island No. 176, 25 meters back from bank of i 
about 100 meters above head of Wyalusing Slough, which is opposite Wyaln 
Wis. Bank in front of bench mark is sloping sand. Blazed trees: 24-incb n 
329° (mag. )~ 7.3 meters; 36-iDch white oak 7° (mag.)— 8 meters; 24-iach ^ 
oak 219° (mag.)— 4.8 meters. 

Elevation cap on pipe, 623.56. Bolt in tile, 619.61. 

•Ht^. Tile and iron pipe on side of blutf, 1 meter east of perpendicular rock 
about 25 meters west of center of Chicago, Milwaukee and St. Paul Railway t 
about 40 meters above a log house, and on path leading from log house to sp 
300 meters above railroad bridge No. 364 over Sny McGill Creek. 

Elevation cap on pipe, 659.91. Bolt in tile, 655.96. 

U. S. P. B. M. 239. Is on right bank, behind islands Nos. 176 and 178, on line oi 
cago, Milwaukee and St. Paul Railway, 1,214 feet below lower switch block oi 
McGill station, and 50 feet below milepost 70-91, just east of west right of way i 
30 feet from center of track, being copper bolt in tile set 3 feet under ground, 
vation, 631.41. 

U. S. P. B. M. 240. Is top of cap on iron pipe over P. B. M. 239. Elevation, 63 

T. B. M. 65, L. B. Is nail in top of south abutment of Chicago, Bnrlingtoi 
Northern Railroad bridge No. 147, about 18 inches from west end and at north si 
timber about 3 feet below track. Elevation, 633.75. 

T. B. M. 232. Is at the head of Island No. 176, 482 feet above milepost 68 
La Crosse), on the south abutment of bridge No. 378 K of the Chicago, Milwi 
and St. Paul Railway, at its east end, on the third course of stone firom top, ab 
feet west from east end of stone and 3 inches back from its north face, ms 
^'U. D S.," being highest point in square. Elevation, 631.70. 

T. B. M. 231. Is about one-half mile below the mouth of Wisconsin River, c 
south abutment of bridge No. 382 K on the river end ou the second course of 
from the top, 1 foot from the northeast corner of stone marked '' U. O S.,'' 
the highest point in square. Elevation, 634.44. 

U. 8. P. B. M. 238. Is about 3^ miles below south McGregor, one-half mile belo 
mouth of Wisconsin River, and 1,968 feet below milepost 67 of the Chicago 
waukee and St. Paul Railway, 45 feet west from the center of track, directly op] 
the lower end of bridge No. 382 K, in which T. B. M 231 is located, in the st 

u. s. 
inclined face of hard ledge of rock, marked > being the center of a c^ 

bolt leaded horizontally. Elevation, 642.75. 
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5T0K1 LINB 196 (ABOUT ONE-HALF MILE ABOVE MOUTH OF WISCONSIN RIVBR). 

^^. Tile and iron pipe one-fonrtli meter west of east right of way fence of Chicago, 
Barlington and Northern Railroad and 1 mile above bridge over Wisconsin River, 
46 meters above upper end of approach to bridge (trestle), 3 meters above a fence 
rooning oat to cattle gaard, 125 meters below milepost 194--237. 

Elevation cap on pipe, 64^.42. Bolt in tile, 644.45. 

4^> Tiie and iron pipe on left bank opposite Pictured Rocks, abont one-half mile 
above month of Wisconsin River, and about 1^ meters back from river; 10 meters 
back from and about 200 meters below head of small slongh. Blazed trees: 10-inch 
bircti 201^ (mag. )— 4.4 meters; 36-inch elm 257^ (magO — 13*4 meters ; 18-inch willow 
3^ (mag.)— 9.8 meters. 

Elevation cap on pipe, 621.63. Bolt in tile, 617.68. 

^ = P.B.M. 236-237. Tile and iron pipe about If milea below south McGregor, 
Iowa, on right of way of Chicago, Milwaukee and St. Paul Railway, 11 meters east 
of eeoter of track, and 84 meters above milepost 66, directly opposite Pictured Rocks. 

Elevation cap on pipe, 638.66. Bolt in tile, 634.66. 

T. B. M. 230. Is about If miles below south McGregor, and 56 meters above mile- 
post 66, on the blofT side of the Chicago, Milwaukee and St. Paul Railway, 15 feet 
from the center, on a large prominent bowlder, marked '* U. O S.,'' being the highest 
point in square. Elevation, 639.05. 

Base of rail where Chicago, Milwaukee and St. Paul Railway crosses Chicago, 
Burlington and Korthera Railroad, about one-fonrth mile above B. M. -^f^, and about 
2i miles below Prairie du Chien, Wis. Elevation, 647.76. 

T. B. M. 67, L. B. Is nail in top of east bent of Chicago, Milwaukee and St. Paul 
Railway bridge No. 374 B, abont 1 foot from south end and at west side of timber, 
about 2 feet below track. This bridge is about 1 mile west of the Chicago, Burlington 
and yorthem Railroad crossing and about 1^ miles east of Prairie du Chien, Wis. 
Elevation, 635.23. 

X}Praire du Chien. Elevation top of cap, 665.26. Bolt in tile, 661.31. 

base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at McGregor, 
Iowa. Elevation, 634.06. 

U. S. P. B. M. 235. Is in south McGregor, Iowa, southwest from the little park in 
center of the town, in the we4t end of the brick building owned by Mrs. J. Reynolds, 
and now occupied by the Huntington grain firm, 23 inches south from the north- 
west corner, and 4 feet and 10 inches above the ground, being center mark of cupper 

bolt leaded horizontally, and marked ©* . Elevation, 639.70. 

T.B.M.228. Is in south McGregor, Iowa, at the northwest corner of Main street 
and the railroad, at the sidewalk entrance to Gregor McGregor's residence, on the 
river end of bottom step, on a level with the sidewalk, marked " U. D S.," being 
hipbe-st point in square. Elevation, 635.73. 

U. S. P. B. M. 234. Is in south McGregor, Iowa, on the north side of Main street, 
jost above the Masonic Block, in brick building occupied by the Elbling cigar man- 
ufactory, in stone doorsill 2 feet from the sonthwest comer of building, aad 4.5 
inches back from the frontline, being top of copper bolt leaded vertically, and marked 

j,0^. Elevation, 638.55. 

U. S. P. B. M. 233. Is in North McGregor, on the north side of North street, in 
0. A. Bratsberg's brick store, in the water table 1 foot east from the entrance, marked 

U.S. ' 

p.®M.' ^*°fif ^^V of copper bolt leaded vertically. Elevation, 638.18. 

T. B. M. 227. Is in North McGregor, Iowa, 131 feet below the depot, 8 feet east 
from the southeast comer of the small wagon road and foot bridge, and 6 feet below 
the floor on the river end of south abutment, being the highest point in square, 
marked " U. D 8." Elevation, 627.62. 

Base of rail opposite depot at North McGregor, Iowa. Elevation, 634.63. 

U. S. Gauge is at North McGregor, at the west end of pontoon bridge, on upper 
side, spiked to timbering, east side of west pier, being a staff gauge. Since this 
gango was connected with precise levels the zero has been raised by direction of the 
division engineer at Rock Island, 111., the change of elevation being 0.60 foot, and 
vae made October 7, 1893. Present elevation of zero, 612.20. 

STONE LINK 197 (AT PRAIRIB DU CHIEN, WIS.). 

H\ Tile and iron pipe in Prairie du Chien; in old stock yards one-fourth meter 
^ttt of east line of property of Chicago, Milwaukee and St. Paul Railway, about 
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150 meters back from river, and directly back of large elevator 2 blocks sontl 
Dousman House ; 48 meters south of south line of Bridge street. 

Elevation cap on pipe, 630.58. Bolt in tile, 626.62. 

^V-, Copper bolt in solid rock, and iron pipe; one half meter east of perpendici] 
rock cliff and at an elevation about 9 meters higher than railroad tracks; 15 met 



above sign 



R. R. CROSSING 

STOP I which is at upper end of North McGregor, where bluffs co 



out to tracks. Fifteen-inch hackberry tree — 1^ meters. 

Elevation cap on pipe, 673.64. Bolt in tile, 670.91. 

Base of rail opposite waitinj^ room of Chicago, Milwaukee and St. Paul Rallv 
Depot at Prairie du Chien, Wis. Elevation, ^2.39. 

High- water mark at Prairie dn Chien, Wis. Is a black line across a cement bli 
2 feet square, in north end of Diamond Jo warehouse. Made by Diamond Jo ag 
about the time. High water, June 10. 1880. Elevation, 633.76. 

Diamond Jo Gange at Prairie du Cnien, Wis. Is fastened to piling at north enc 
Diamond Jo warehouse. At time of high water in June, 1880 (preceding desci 
tion), this gange read 22.1 feet. Since then it has been disturbed by other h 
waters and the zero raised. Elevation of zero, 612.12. 

U. S. P. B. M. 232. Is in Prairie du Chien, 2,100 feet below the «aat end of 
Chicago, Milwaukee and St. Paul Railway Bridge across the Mississippi Rivei 
the river front of the Dousman House, on the upper end of the stone window ail 
the first window below the upper entrance, being top of a copper bolt leaded ve: 

U. 8. 

cally, and marked O . Elevation, 637.96. 

p. B. M. 

Old U. S. B. M. " a." Is in Prairie du Chien, on the Dousman House, on the doi 
stream end of the downstream doorsill, being the highest point in circle, cut in sto 
Elevation, 637.96. 

U. 8. Gauge at Prairie du Chien, Wis. Is nailed to piling at east side of draw 
Chicago, Milwaukee and St. Paul Railway Bridge. Elevation of zero, 612.11. 

T. B. M. 226. Is in Prairie du Chien, on the cast end of the Chicago, Milwaul 
and St. Paul Railway Bridge across the Mississippi River, on the south end of < 
over the piles at end, being top of drift bolt over pilQ, marked with a square ** 1 
Elevation, 632.91. 

T. B. M. 225. Is in northeastern part of Prairie dn Chien, on east side of stn 
and about 75 feet south of St. Gabriers Catholic church, at the street entrance 
Father Kramer's residence, on southeast comer of large stone step, marked " U. D i 
being highest point in square. Elevation, 646.11. 

U. S. P. B. M. 231. Is in Prairie du Chien, on the west end of St. Gabriers chnr 

U.S. 

19 inches from north aide and 4 feet above ground, marked > being centei 



Bolt 



copper bolt leaded horizontally. Elevation, 650.36. 

@ South Base (Prairie du Chien, Wis.). Elevation cap on pipe, 625.35. 
tile. 621.48. 

@ North Base (near Prairie du Chien, Wis.)* Elevation cap on pipe, 622.06. E 
in tile, 618.11. i *- t~> 

T. B. M. 17, R. B. Is top of rock 3 feet below track on Bridge No. 408 K, on Cbica 
Milwaukee and St. Paul Railway. On extreme upstream comer of the river enc 
downstream abutment of bridge and 10 feet toward river from center of tra 
Opposite foot of first small island on right bank, li miles above North McGr«g 
Iowa. Elevation, 633.59. 

6TONB LINK 198 (CROSSES RIVER ABOUT 3 MILES ABOVE PRAIRIE DU CHIEN, W 
AT HEAD OF ISLAND KO. 167). 

^', Tile and iron pipe planted on property belonging to Franklin Walter, 1 me 
east of east fence of wagon road which runs north from Prairie du Chien ; ^ met 
north of north i'ence of road running east 600 meters west of foot of bluff. Wa^ 
road running east runs into first ravine north of @ Dousman. A brick bouse stai 
sonth of B. M. about 50 meters. 

Elevation cap on pipe, 638.29. Bolt in tile, 634.33. 

•^1^. Tile and iron pipe planted on Island No. 166, 20 meters back from shore, 
high ground, about 600 meters above head of Island No. 169. To 24-inch elm 3 
19^--4.5 meters; to 12-inch elm 161^ 49'— 66.3 meters. 

Elevation top of cap, 626.95. Bolt in tile, 622.97. 

^K^. Tile and iron pipe planted on right bank on south side of bluff about one-fa 
mile above Yellow River. About 300 meters above Yellow River Railroad static 
Opposite a point 5 meters above head block of switch, 15 meters west of center of n 
road track. To 18-inch pin oak 88^ 23'— 4.5 meters; to 12-inch pin oak 183P 53'— 
meters. 
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Eleration: Top of cap, 666.56; bolt in tile, 663.56. 

T. B. M. 18, R. B. Is top of rock pier in center of Chicago, Milwaukee and St. Paul 
Railway bridee No. 422 K, about 1^ milee above Yellow River and 100 meters below 
fbDging Rock. On npetream end and river side of pier on extreme corner; 2.7 feet 
l>elow track and 8 feet from center. Elevation, 634.41. 

T. B. M. 68, L. B. Is nail in top of south abutment of Chicago, Burlington and 
yortbem Railroad bridge No. 153, about 18 inches from west end and 10 inches from 
tide of timber. About 2 feet below track. This bridge is about 20 meters above 
milepost 243. Elevation, 634.46. 

T. B. M. 19, R. B. Is a out on top of north abutment of Chicago, Milwaukee and 
St. Paul Railway bridge No. 428 K, on south side and river end ot abutment; 11 feet 
east of center of track and 3.1 feet below it. This bridge is the third above milepost 
38-103 and above first house below JohnsonT>ort, which is li miles upstream. Eleva- 
tion, 634.03. 

T. B. M. 69^ L. B. Is nail in top of south abutment of Chicago, Burlington and 
Northern Railroad bridge No. 156, about 2 feet from west end and at north side of 
timber. This bridge is about 75 meters above milepost 244. Elevation, 635.20. 

U. S. P. B. M. 229. Is on left bank, about 3 miles below Charme Station, on line of 
Chicago, Burlington and Northern Railroad, at O. L. Miller's place, now occupied by 
M. Sage, 257 feet below section post 30-29, 72 feet above a bridge, 127 feet from south- 
west comer of house, and 95 feet from northeast corner of bam, on right of way, 18 
inches east of west fence, being copper bolt in tile 3 feet underground. Elevation, 
637.37. 

U. S. P. B. M. 2S0. Is top of cap on iron pipe over P. B. M. 229. Elevation, 641.37. 

SIGNS Um 199 (CB068E8 RIVER ABOVX JOHN80NPORT, IOWA, AT MOUTH OF PAINT 

CBSRK). 

^. Tile and iron pipe planted on side of Wisconsin bluffs, about 600 meters below 
Picatee Creek. Six meters east of east right of way fence of Chicago, Burlington 
and Northern Railroad. About opposite a point 10 meters below a telegraph pole 

marked f , 100 meters below upper end of railroad curve. First curve below Picatee 

Creek. To 18-inoh oak 222^^ 51'— 8.8 meters; to 10-inch oak 331° 21'— 3.5 meters. 

Elevation top of cap, 670.08. Bolt in tile, 666.12. 

4^. Tile and iron pipe planted on Island No. 166. On high ^ound at west edge 
of garden and 30 meters below small house at north end of cultivated field, about 20 
meters back irom shore, and 15 meters south of a dead 4-foot cottouwood, which 
hranches into four prongs about 12 feet above ground. Opposite mouth of Paint 
Creek and about 800 meters below a Qovemment light. To 48-inch cottouwood 
(with 4 prongs) 174"^ 37'— 14.7 meters; to 30-inch birch 63^ 52'— 13.5 meters. 

Elevation cap of pipe, 630.97. Bolt in tile, 627.01. 

^}*. Tile and iron pipe planted 2 meters west of west right of way fence of 
Chicago^ Milwaukee and St. Paul Railway, 150 meters above mouth of Paint Creek, 
143 meters above bridge No. 438 E, and 200 meters above last house in upper end of 
Johnsonport To 10-inch double butternut 143^ 38'— 19.0 meters; to 12-inch double 
butternut 112<^ 38'— 9.5 meters. 

Elevation cap on pipe, 648.12. Bolt in tile, 644.16. 

T.B.M.218. Is on left bank about li miles below Charme Station, on line of 
Chicago, Burlington and Northern Railroad, 518 feet below milepost 185, at north edge 
of &nn crossing, on an embedded bowlder, 25 feet east from center of track, marked 
"U. Q 8.,''^ being highest point in square. Elevation, 638.85. 

8T0NB UNK 200 (CROSSES BIVBB AT FOOT OF ISLAND NO. 164, 6 MILES BELOW 

LTNXVILLB, WIS.). 

f^. Tile and iron pipe planted H meters east of right of way fence of Chicago, 
Boilington and Northern Railroad. About 50 meters above foot of Island No. 164, 
160 meters above head block of switch, and 185 meters above bridge No. 167. To 
12-inch oak 327^ 18'— 8.5 meters; to 8-inch oak 236° 18'— 6.0 meters. 

Elevation cap on pipe, 663.73. Bolt in tile, 659.77. 

H^, Tile and iron pipe planted on Island No. 163, on high ground in bunch of cot- 
tonwoods, 30 meters back from east shore, 100 meters above a running slough oppo- 
site foot of Island No. 164, and 25 meters north of small dry slough. To 24-iuch 
cottouwood 253° 52'— 4.7 meters; to 20-inch double cottouwood 356^ 17'— 2.8 meters ; 
to 18-inch cottouwood 123° 22'— 6.6 meters. 

Elevation cap on pipe, 625.89. Bolt in tile, 621.93. 

^. Tile and iron pipe planted at foot of bluffs, about one-half mile above (^ 
Psinted Bocks, in comer ot fences, 1 meter west of west right of way fence of Chi- 
ctgo, Milwaukee and St. Paul Railway, 15 meters north of road crossing, 30 meters 
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below bridge No. 456, and about IJ miles above Wancon Junction, Iowa. Tol2-i 
walnut 126^ 05'— 12.5 meters: to 10 inch oak 69^ 05'— 13.1 meters. 

Elevation cap on pipe, 644.18. Bolt in tile, 640.21. 

P. B. M. 226. Is about 1 mile above Charme, Wis., on line of Cbicago, Burling 
and Nortliem Railroad, 1,959 feet above milepost 183, and 180 feet below bridge 
171 ; about 1,700 feet below tbe lar^e fiat piece of ledge standing on edge betw 
railroad and river, 16 feet bigli, at tlie east railroad fence, being copper bolt in 
set 3 feet underground. Elevation, 637.68. 

U. S. P. B. M. 227. Is ti)p of cap on iron pipe over P. B. M. 226. Elevat 
641.69. 

T. B. M. 215. Is about 1 mile above Cbarme, Wis., on tlie line of the Chici 
Burlington and Northern Railroad, at tbe lower end of -wooded point of lane 
shore, nud l,(i89 feet below the lar:i;e flat piece of ledge standing on edge betw 
railroad and river, 16 feet liigb; it is also 180 feet below bridge No. 171, and 1 
feet above milepost 183, 30 feet from center of track, on an embedded bowl 
marked '* IT. D S.," being the highest point in square. Elevation, 636.08. 

T. B. M. 20, R. B. Is D cut on nortbe.'wt corner of downstream stone abatmen 
Chicago, Milwaukee and St. Paul Railway bridge No. 462 K, at lower endof bot 
land where Harpers Slough strikes bluffs, about H miles below Harpers Ferrjr, lo 
T. B. M. is 2.5 feet below track, on first course of stone, and 9 feet east or cen 
Elevation, 637.17. 

T. B. M. 21, R. B. At Hai-pers Ferry, Iowa. Is nail in river-side root of coti 
wood tree, one-half meter west of fence parallel with river. This tree is nearest 
water's edge of any in vicinity and is about 300 meters north of bam with si 
foundation. One block north of Clie.stnnt street, which runs east and west thro 
Harpers Ferry. Elevation, 625.22. 

T. B. M. 213. Ts H miles below Viola, about in center of the first cnt be 
bridge No. 175, 639 feet distant, and 1,529 feet above milepost 181, 3 feet above gi 
on natural ledge of rock, marked '^U. U S.'' on face, being the highest poini 
square. Elevation, 642 30. 

STONE LINK 201 (CROSSES RIVER AT HEAD OF ISLAND NO. 162). 

*S^ Tile and iron pipe planted at foot of bluffs, 2 meters west of east ri^ht of i 
fence of Chicago, Burlington, and Northern Railroad, 40 meters belbw head of Isl 
No. 162, and 12 meters north of gate in road leading up large ravine. 

Elevation cap on pipe, 651.19. Bolt in tile, 647.24. 

*g^ Tile and iron pipe opposite head of Island No. 162, on an irregular sha 
island just below Island No. 161, in small clump of heavy timber, 15 meters f 
shore. To 30-inch cottonwood 292^ 28'— 11 meters; to 15-inch elm 46^28'— 5 met 
to 20-inch maple 119^ 58'— 3.5 meters. 

Elevation cap on pipe, 626.54. Bolt in tile, 622.57. 

*]IK Tile and iron pipe planted on main bank, about 600 meters from foot of bli 
one-half meter east of fence along wagon road, 500 meters below a two story fn 
house Rtandiug opposite (^ Oil Spring, 150 meters below land line betw^een J 
Martell on north and Peter Joice on south, 150 meters below upper end of roi 
Cottonwood trees standing along bank of slough, and about 1^ miles above Haq 
Ferry, Iowa. 

Elevation cap on pipe, 648.99. Bolt in tile, 645.06. 

T. B. M. 212. Is one-half mile below Viola, 702 feet above milepost 180, 9.3 : 
east of the center of the Chicago, Burlington and Northern Railroad track 
natural ledge of rock marked ** U. D S.," being the highest point in square. Ek 
tion, 641.79. 

T. B. M. 211. Is at Viola, about 3^ miles below Lynxville, 1,345 feet below bri 
No. 176, near the upper end of the first cut, 525 feet below Mr. Caya's hoase, j 
above a large cubical rock lying at water^s edge, and 12 feet east from cento 
track of the Chicago, Burlington and Northern Railroad, on a rock marked " U. G I 
being highest point in square. Elevatiou, 639.45. 

IJ. S. P. B. M. 224. Is at Viola, about 3i miles below Lynxville, 909 feet be: 
bridge No. 176, being 436 feet above T. B. M. 211, in the southwest corner of '. 
Caya's dooryard, 95 feet from the southwest corner of his red frame house, 50 J 
southeast from track, and 1 foot north from line of fence, being a copper bolt in 
set 3 feet underground. Elevation, 636.93. 

U. 8. P. B. M. 225. Is at Viola, being top of cap on iron pipe set over P. B. M. i 
Elevation, 640.93. 

T. B. M. 22, R. B. About 3 miles above Harpers Ferry, Iowa. Is D cut on higt 
part of river side of flat rock 7 feet square lying at water's edge, 35 meters easi 
Chicago, Milwaukee and St. Paul Railway track along foot of bluff and 85 met 
above milepost 48-113. Elevation, 625.85. 
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STONE LINK 202 (CR088SS BIYBB ABOUT li MILBS BELOW LYNXVILLE, WIS.)- 

^K Tile and iron pipe planted one-half meter west of east right of way fence of 
Chicago, Burlington and Northern Kailroad, 2 meters north of angle in fence, 54 
meters below cafvert No. 265, and 350 meters Wow ''One Mile'' sign below Lyux- 
Tille. Bench mark is on north side of small ravine. 

Elevation cap on pipe, 650.10. Bolt in tile, 646.14. 

^J^. Tile and iron pine planted on Island No. 158, about 150 meters below head of 
island, on high fi^ouna in banoh of elms, 50 meters back from shore. To 24- inch 
elm, 73^—^.2 meters; to 24-inch elm, 109^ 15'~7.3 meters; to 30*iuch elm, 183^^—3.6 
meters. 

Elevation cap on pipe, 625.50. Bolt in tile, 621.54. 

^^K Tile and iron pipe planted opposite Lynxville, at side of old wagon road, one* 
half meter west of west right of way fence of Chicago, Milwaukee and St. Paul 
Railway, and nearly opposite upper end of railroad curve. B. M. stands on side of a 
bald, grassy, roand- topped bluff, 200 meters below where Harpers Slough turns 
away from bluds towards Lynxville. To 8-inch black oak 45° — 7 meters ; to 20-inch 
pin oak 150^ — ^26 meters. 
' Elevation cap on pipe, 660.78. Bolt in tile. 666.85. 

T.B.M.209. Is about three-fourths mile below Lynxville, Wis., 623 feet below 
bridore No. 179, in middle of light cut, 66 feet above milepost 177, on west side >>f 
Chicago, Bnrllnfirton and Northern Railroad track, 12 feet from center, on large 
embedded bowlder, marked ** U. D 8.," being highest point in square. Elevation, 
889.62. 

U. S. P. B. M. 223. Is in Lynxville, Wis., on the north side of the principal street 
rimning back from the river, on the south front of Mr. King's brick store, in the 
east end of the doorsill, being top of copper bolt leaded vertically, and marked 

U.S. 

O . Elevation, 645.45. 

P B.1L 

Old U. S. B. M. Is on Brighfc's warehouse at Lynxville, Wis., on northeast comer 
of building, 984 feet below Chicago, Burlington and Northern Railroad depot, on top 
of foundation, marked '' B. M./' being highest point in circle. Elevation, 644.85 

High-water marks at Lynxville, Wis., are lines cut in side of wood jamb at west 
side of door in north end of T. C. Bright's warehouse oh river bank and adjoining 
Chicago, Burlington and Northern Railroad, and about 300 meters below depot. 

High-water mark 1870, elevation 635.66; high- water mark 1880, elevation 636.58. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Lynx- 
riUe, Wis. Elevation, 641.89. 

T. B. M. 207. Is at north end of Lynxville, Wis., at Chicago, Burlington and 
Northern Railroad depot, on foundation stone of water tank, on south one of the 

U.S. 

two west piers, marked o $ being top of copper bolt leaded vertically. Eleva- 
tion, 642.05. 

U. S. P. B. M. 221. Is on left bank, about H miles above Lynxville, Wis., at 
Coopers Coulee, 56 feet above milepost 175, 35 feet west from center of Chicago, 
Barlington and Northern Railroad track, outside of right of way, about 1^ feet from 
fence and 25 feet east from a forked oak tree, being copper bolt in tile set 3 feet under 
ground. Elevation, 636.65. 

U. S. P. B. M. 222. Is top of cap on iron pipe over P. B. M. 221. Elevation, 640.65. 

T,B.M.206. Is about 10 feet down track from P.B.M's 221-222, 12 feet west of 
center of track on embedded rock, marked " U< D S.'^ being highest point in square. 
Elevation, 639.68. 

8TONS LINE 208 (CROSSES RIYEB AT HEAD OF CROOKED SLOUOH). 

^f^. Tile and iron pipe planted one-half meter east of east right of way fence of 
Chicago, Burlington and Northern Railroad, about one-half mile below @ Daguon, 
about 2^ miles above Lynxville, 180 meters below lower end of long railroad curve, 
and about 250 meters above lower end of island. 

Elevation cap on pipe, 654.48. Bolt in tile, 650.53. 

^P. Tile and iron pipe planted on Island No. 151, 50 meters back from shore, about 
opposite center of small island, and a little below a point opposite a Government 
li^ht. Two large elms stand close to bench mark, one of which appears to be the 
tallest tree in the vicinity. Head of small island is in line with ^P and '^K To 
40-iuch elm 50^ 59'— 6.9 meters; to 36-inch elm 169^ 29'— 9.7 meters; 36-inch maple 
2120 59'~25.2 meters. 

Elevation cap cm pipe, 626.58. Bolt in tile, 622.62. 

^i^. Tile and iron pipe planted at foot of bluffs, along wagon road, 1 meter west 
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of weet right of way fence of Chicago^ Milwankee and St. P anl Railway^ oppc 

16 FT. 

head of Crooked Slongh, 175 meters below a sign tosta (Heytmans), 15 me 

above whistling post, and 25 meters above lower end of small curve. To 10-i 
black oak 52^ 41'— 19 meters; to 10- inch black oak 103^ 56'— 16.5 meters; to 10-i 
black oak 156° 56'— 26.2 meters. 

Elevation cap on pipe, 658.17. Bolt in tile. 654.21. 

T. B. M. 23, K. B. Abo at 6i miles below Lansing, Iowa, and 1 mile above Heytn 
Landing, is D cut on downstream side and river end of upstream stone abato 
of Chicago, Milwaukee and St. Panl Railway bridge No. 504 K. T. B. M. is 2.7 
below top of rail and 12 feet toward river from center of track. About 300 me 
below signboard "Station 1 mile/' and 70 feet above whistling post. Elevat 
640.78. 

U. S. P. B. M. 219. Is 4 miles below FerryvUle, Wis., at the |>]ace where the Wii 
shiek Slough comes in to railroad, opposite south end of bridge, 46 feet east f 
center of track, 15 feet west from wagon road and 15 feet south from center of bri 
or "cattle pass,'' in corner of fence, being copper bolt in tile set 3 feet undergroi 
Elevation, 631.48. 

U. S. P. B. M. 220. Is top of cap on iron pipe over P. B. M. 219. Elevation, 63£ 

T. B. M. 204. Is 4 miles below Ferry ville. Wis., at the place where the Winneel 
slbugh comes in to railroad, 1,247 feet below milepost 172, on the north side of brii 
east of track, at comer of fence, on an embedded bowlder, marked " U. D 8.," b< 
the highestpoint in square. Elevation, 636.80. 

T. B. M. 202. Is li miles below FerryvUle, Wis., at the lower end of a light cut, 
feet below milepost 170, 12 feet west of the Chicago, Burlington and Northern Raili 
track, on a hard gray sandstone, embedded and marked " U. G S.," being the higl 
point in square. Elevation, 642.36. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at Fe 
ville. Wis. Elevation, 640.51. 

U. 8. P. B. M. 217. Is in FerryvUle, Wis., 164 feet above the Chicago, Burlington 
Northern Railroad depot, and 29i feet east of center of track, 39 feet from the soi 
east corner of J. S. Oleson's house and store, all at the upper side of road cross 
being a copper bolt in tile set 3 feet underground. Elevation, 635.86. 

U. S. P. B. M. 218. Is top of cap on iron pipe set over P. B. M. 217. Elevation, 63S 

STONE LINE 204 (CROSSES RIVER 6 MILES BELOW LANSINQ, IOWA). 

^fV Tile and iron pipe planted in southeast comer of lot belonging to W 
Robertson, in Ferryville, Wis. On side of bluff about 150 meters above railr 
station. 

Elevation cap on pipe, 685.37. Bolt in tile. 681.39. 

^K Tile and iron pipe planted on Carol Island, 250 meters below head of F< 
Slough and 25 meters back from shore. Bench mark is opposite foot of first sx 
island below head of Ferry Slough. The line between ^g^ and ^^ passes betw 
first and second islands below head of Ferry Slough. Bench mark is 100 me 
above a log cabin, in bunch of elms. To 30-inch elm 67° 30'— 11.0 meters; to 18-i 
elm 390 15^11.7 meters; to 48-inch elm 157° OO'r-5.6 meters. 

Elevation cap on pipe, 629.53. Bolt in tile, 625.56. 

^S^. Tile and iron pipe planted on right bank directly under Capoli BInff, < 
half meter outside of right of way fence of Chicago, Milwaukee and St. Panl B 
way (bluff side), and about 25 meters above upper end of sharp curve around i 
of Capoli Bluff. To 12-inch elm 323° 51'— 5.4 meters; to 20-ino1i oak 108^* 06'— 
meters. 

Elevation cap on pipe, 665.31. Bolt in tile, 661.37. 

T. B. M. 200. Is 4,593 feet above Ferryville, on line of the Chicago, Burlington 
I^orthern Railroad, near the upper end of the first cut above Ferryville, 1,256 1 
above milepost 168 and 213 feet above bridge, 10 feet east of center of traok 
large flat rock embedded, being the highest point in square, marked *' U. D 
Elevation, 639.86. 

T. B. M. 24, R. B. About 5 miles below Lansing, Iowa. Is G out on large rocis 
upstream side and river end of downstream abutment of Chicago. Milwankee i 
St. Paul Railway bridge No. 510 K. Is 1.65 feet below track and 10 feet tow 
river from center. Elevation, 642.89. 

U. S. P. B. M. 215. Is about 2i miles above Ferryville, Wis., 18 feet below T 
M. 198, 394 feet bolow the lower end of long trestle over Rush Creek, and 94 met 
below milepost 166, opposite a blazed elm standing on the east side of wagon ro 
also 328 feet below a blazed elm between railroad and wagon road near south ent 
trestle, being a copper bolt in tile about 3 feet underground. Elevation, 639.25. 

U. S. P. B. M. 216. Is top of cap on iron pipe set over P. B. M. 215. Elevati 
643.25. 
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T.B.M. 198. Is on left bank, aboat 2^ miles above Ferryyille, Wis., on Chicago, 
Borliiigton and Northern Railroad, 290 feet below milepoet 166, and 377 feet below 
¥)VLtb. end of long trestle over Rnsh Creek, on the east side of track, at right of way 
fence, 17 feet from center of track, on embedded rock, marked " U. D S.", being 
highest point in square. Elevation, 640.53. 

STOMS LINE 205 (CROSSES RIVER ABOUT 2^ MILES BKLOW LANSING, IOWA, AND 
ABOUT ONE HALP MILE ABOVE ISLAND NO. 147). 

ifA=*f*. Tile and iron pipe planted one-half meter outside of right of way of 
Chicago^ Bnrlington and Northern Railroad (bluff side), about 3 miles above Ferry- 
Tille, Wi8.| t-hree-fonrths mile above Rush Creek, 260 meters below culvert No. 288, 
and 360 meters below milepost 1&5-266. To 18-inch oak 130^ (mag.)— 4.3 meters. 

Elevation cap on pipe, 664.12. Bolt in tile, 660.18. 

*i^. Tile andiron pipe planted on large island, about 400 meters above head of 
Island No. 148, in bunch of willows, 50 meters back from shore, and 150 meters above 
hesd of a bay. To lO-inch willow 336^ 02'— 2 meters; to 12-inch willow 207^ 52'— 
6,0 meters; to lO-inch willow (double) 107° 16'— 10 meters. 

Elevation cap on pipe, 626.39. Bolt in tile, 622.44. 

^\ Tile and iron pipe planted in meadow at foot of bluffs on property of Julius 
Nelson, oue-half meter toward bluffs from fence along wagon road, about 2 miles 
below depot at Lansing, Iowa, 155 meters below milepost 123-38, and 120 meters 
above culvert No. 518. To 12- inch butternut 354° 23'— 12.2 meters; to lO-inch but- 
ternut eSP 08'— 23 motors; to 12-iivch butternut 29" 53'— 18.1 meters. 

Elevation cap on ]9ipe, 664.68. Bolt in tile, 660.72. 

fiase of rail opposite Chicago, Milwaukee and St. Paul Railway depot at Lansing, 
Iowa. Elevation, 638.63. 

T. B. M. 25, R. B. At Lansing, Iowa. Is Q cot on track side of A-B^^^ped stone 
on top of upstream abutment, at river end, of Chicago, Milwaukee and St. Paul 
Railway Bridge No. 526 K, 150 meters above depot. Is 1.5 feet below track and 23.6 
feet toward river from center of track. Elevation, 638.94. 

High-water mark at Lansing, Iowa, on southeast comer of G. W. Hemdt's ware- 
house. High water, June, 1880, elevation, 640.92. 

Gauge at Lansing, Iowa, is painted board nailed on coal dock at foot of Main street, 
and is owned by Hoyne &. Co. Elevation of zero, 619. 3L 

8T0NX UNB 206 (CROSSES RIVBB 1 MILE ABOVE RAILROAD STATION AT LANSINQ, 

IOWA). 

^. Tile and iron pipe planted on liigh ground in bunch of elms 40 meters back 
from shore at Government light on Island No. 146, opposite upper end of Lansing, 
Iowa. To 24-inch elm, 186'' 54'— 3.2 meters; to 24-inch elm, 307^ 24'— 18 meters; 
24-inch elm 338° 24'— 9.1 meters. 

Klevation cap on pipe, 630.52. Bolt in tile, 626.56. 

iJA. Tile and iron pipe planted at foot of bluffs, 34 meters back from railroad, oppo- 
site 1-mile post above Lansing depot, about 75 meters above an old mill that stands 
on bank of slough and is last building in upper end of Lansing. To 12-inch butter- 
not 335^ 48'— 12 meters; to 12-inch butternut 69^ 48'— 7.7 meters; to 8-inch butternut 
1380 18'— 7.2 meters. 

Elevation cap on pipe, 655.72. Bolt in tile, 651.78. 

T. B. M. 196. Is on left bank, about 2 miles below De Soto, Wis., 1,315 feet above 
milepoet 164 on line of Chicago, Burlington and Korthern Railroad, 361 feet above 
bridge and 90 feet above very large rock at east fence in small cut at foot of east 
slope, 12 feet from center of track, on an embedded bowlder marked *' U. D S.", being 
hiehest point in square. Elevation, 642.68. 

u. S. P. B. M. 213. Is If miles below De Soto, Wis., on line of Chicago, Burlington 
and Korthern Railroad, at npper end of stretch where Winneshiek Slough comes 
back to railroad, 394 feet below milepost 163, at west fence, 26 feet from center of 
track, at lower end of rock cut, being copper bolt in tile set 3 feet underground. 
Elevation, 638.69. 

U. S. P. B. M. 214. Is top of cap on iron pipe over P. B. M. 213. Elevation, 642.65. 

T. B. M. 195. Is about 32 feet above P. B. M. 213, 360 feet below milepost 163, 15 
feet west of center of track, being highest point in square, on rock, marked '* U. O S." 
Eleyation, 643.56. 

T. B. M. 26, R. B. About 1^ miles above Lansing, Iowa. Is D cut on upstream 
side and river end of downstream abutment of Chicago, Milwaukee and St. Paul 
Kailway bridge No. 530 K. T. B. M. is 0.8 foot below track and 7 feet east of center. 
Elevation, 644.30. 
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STONE LINE 207 (CROSSES RIVER AT LOWER END OF DE SOTO, WIS., AT RAIU 

WATER TANK). 

^g^ = P. B. M. 212. In foundation of Chicago, Burlington and Northern Rail 
water tank at De Soto, in top stone of the south one of the two west pieis, I 

top of copper bolt leaded vertically. Marked q' • 

Elevation, 643.52. p-b-m. 

^^. Tile and iron pipe planted on Island No. 140, opposite foot of Island No. 
80 meters back from shore, 100 meters below upper end of timber, 30 meters li 
an old shed inside a lot, and 1 meter from east fence. To 40- inch cottonwood 
04^—6.6 meters; to 36-inch elm 101° 34'— 4.6 meters. 

Elevation cap on pipe, 631.62. Bolt in tile, 627.65. 

^{2. Tile and iron pipe planted at foot of bluffs, about 3 miles above Lan 
Iowa, 1 meter east of west right of way fence of Chicago, Milwaukee and St. 
Railway, 425 meters above bridge No. 540 K, 475 meters above a house, about 
half mile above @ Cowles, oppoHite end of railroad curve, and about one-half 
below a schoolhouse. To 18-inch oak 65° 54'— 8.2 meters. 

Elevation cap on pipe, 651.10. Bolt in tile, 647.14. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at De I 
Wis. Elevation, 643.24. 

U. ^^. P. B. M. 211. Is in the upper end of De Soto, on the north side ol 
Diamond Jo warehouse, 9 inches from the west side, and 5.3 feet above the gro 

U. 8. 

being the center mark in copper bolt leaded horizontally. Marked • Eleva 

633.55. ^'^'^ 

High- water mark at De Soto, Wis., made by the water at time of flood, ot 
wood columns on second floor of warehouse of De Soto Lumber Company (no 
made any exact mark). High water 1880. Approximate elevation, 638.79. 

T. B. M. 193. Is in the upper end of De Soto, Wis., at the warehouse forn 
owned by C. Lytel &. Co., now owned by the De Soto Lumber Company, od the s 
end of the south top stone of pier Hupportiug runway over the Chicago, Burlin 
and Northern Railroad track, 7.2 feet east from the center of track, being hi| 
point in square, marked "U. D S." Elevation, 649.16. 

T. B. M. 192. Is about a mile above De Soto, Wis., 1,138 feet above milepost 
in cut 12 feet east from the ceuter of the Chicago, Burlington and Northern Knili 
on an embedded bowlder, being the highest point in square, marked ''U. D S." 
vation, 645.05. 

® Lower base (near De Soto, Wis.). Top of cap, 631.36. Bolt in tile, 627.42. 

® Upper base (near De Soto, Wis.). Top of cap, 632.50. Bolt in tile, 628.55. 

T. B. M. 27, R. B. About 3f miles above Lansing, Iowa. Is D cut on downsti 
side and river end of upstream stone abutment of Chicago, Milwaukee and St. 
Railway bridge No. 546 K, 3 feet below track and 8 feet toward river from cei 
Elevation, 642.68. 

Base of rail at Kains Siding, Iowa, Chicago, Milwaukee and St. Paul Bail 
Elevation, 641.47. 
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STONE LINE 208 (CROSSES RIVER ABOUT THE CENTER OF BATTLE ISLAND, 3 k 

ABOVE DE SOTO, WIS.). 

ap = P. B. M.'s 209-210. Is 21 miles above De Soto, 164 feet east from bridgt 
307 over Battle Creek, and 36 feet east from wagon road, at the north side of n 
wire fence of lane leading from Richard Valliant's house, being copper bolt in 
set 3 feet underground. 

Elevation cap on pipe, 644.33. Bolt in tile, 640.32. 

^8^. Tile and iron pipe planted on Battle Island (No. 137), on high sand ri 
about one-half mile above foot of island, about 75 meters from edge of sand ba 
meters from main bank, and 100 meters below lower end of small willows on 
To 12 inch maple 165° 40'— 2 meters; to 15-inch elm 199*^ 10'— 4.5 meters: to 15- 
elm 3270 55'— 2.7 meters. 

Elevation cap on pipe, 633.02. Bolt in tile, 629.07. 

^'^. Tile and iron pipe planted on Island No. 139, about opposite center of Bi 
Island, 100 meters back from bank of river, and 25 meters below south end of 
across slough. To 18-inch ash 23^ 31'— 6.7 meters ; to 15-inch ash 114^ 01'— 7.7 mei 

Elevation cap on pipe, 630.83. Bolt in tile, 626.89. 

2^J*. Tile and iron pipe planted on Island No. 139, in timber on west bank of bi 
dry slough, in bend of large slough, 50 meters east and 50 meters south from ban 
slough. Azimuth 105*^ 58'; distance 694.4 meters from B. M. 2§fl. To 18-inch mi 
73^ 30' (mag.)— 5.8 meters; to 18-inch birch 272° (mag.)— 6 meters; to 24-inch 
2220 (mag.)— 12 meters. 

Elevation cap on pipe, 632.43. Bolt in tile. 628.49. 
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T. B. M. 190. Is 2i miles above De Soto, in the same vicinity as P. B. M's 20^210, 
on the line of the Chicago, Burlington, and Northern Railroad on bridge over Battle 
Creek, in the seventh bent from the south end, on the west end of cap, being top of 
spike iu square. Elevation, 640.69. 

T. B. M. 28, R. B. About 5 miles below New Albin, Iowa, and 1 mile above Kains 
Siding, Iowa. la D cut on upstream side and river end of downstream abutment of 
Chicago, Milwaukee and St. Paul Railway bridge No. 560 E, about 125 meters above 
milepost 29-132. Is 3 feet below track and 10 feet toward river from center. Eleva- 
tion, 643.14. 

T. B. M. 188. Is 1 mile below Victory depot, on line of the Chicago, Burlington and 
Northern Railroad, 2,100 feet above milepost 158 and 197 feet above bridge, 30 feet 
east of center of track on an embedded bowlder, marked ''U. D S.,'' being the high- 
est point in sqoare. Elevation, 645.46. 

U. S. P. B. M. 208. Is in Victory, Wis., on the southeast comer of block 17, and at 
the northeast corner of Terhone and Rice streets, on the south abutment, west side 
of wagon bridge, on the comer top stone. 3 inches from end of wall, being top of 

copper bolt leaded vertically, marked . Elevation, 647.43. 

Baae of rail opposite Chicago, Burlington and Northern Railroad Depot at Victory, 
Wis. Elevation, 644.47. 

STONS Lin 209 (CROS8B8 RIVKR ABOUT 300 MJSTJEBS BELOW TIPPBTS LANDIKG, 

WISCONSIN). 

'$^=:P. B. M.'s 206-207. Is at Tippets Landing, 1,296* feet below the old ware- 
bonse, 33i feet east of the Chicago, Burlington and Northern Railroad. It is also 1 
mile above Victory, in the bed of the old wagon road under the bluifs used before 
the railroad was built, beiug top of copper bolt leaded in tile. 

Elevation cap on pipe, 653.74. Bolt in tile, 649.73. 

*3^. Tile and iron pipe planted on ridge, 100 meters above its lower end, and 100 
meters above lower end of timber. On Island No. 135, 50 meters back from shore 
and 200 meters below a point opposite warehouse at Tippets Landing. To 18-inch 
birch 38^ 36'— 5 meters; to 12-inch oak 212° 56'— 3 meters; to 18-inch oak 280° 25'— 
4 meters. 

Elevation cap on pipe, 633.01. Bolt in tile, 629.05. 

^4''. Tile and iron pipe planted in low ground, in small bunch of willows, about 75 
meters oast from ease bank of Lost Slough. From ^3^ to -2^, 105° 05'— 677 meters. 
To 24-inch lone elm on high ground 175^ ( mag. ) — 14 meters. 

Elevation cap on pipe, 629.41. Bolt iu tile, 625.45. 

T. B. M. 186. Is at Tippets Landing, Wisconsin, abont 150 feet above P. B. M.'s 
206-207, 1,640 feet below Tippet's house and 1,128 feet below warehouse on river bank, 
12 feet west of center of track, on an embedded rook marked '' U. D S.'', being highest 
poiut in square. Elevation, 648.07. 

Base of rail opposite Chicago, Milwaukee and St. Paul Railway depot at New Albin, 
Iowa. Elevation, 655.49. 

T. B. M. 29, R. B. At New Albin, Iowa. Is top of city corner stone on west side 
of Chicago, Milwaukee and St. Paul Railway track, 2 blocks north of depot and just 
north of grain elevator. Elevation, 657.08. 

T. B. M. 30, R. B. At New Albin, Iowa. Is top of pipe monument on State line 
between Iowa and Minnesota. Elevation, 655.70. 

T. B. M. 31, R. B. At New Albin, Iowa. Is top of city comer stone which is on 
Iowa-Minnesota State line and 35 meters west of pipe monument, and 8 meters east 
of east right of way fence of Chicago, Milwaukee aud St. Paul Railway. Elevation, 
655.02. 

T. B. M. 32, R. B. About H miles north of Iowa-Minnesota State line. Is D cut 
on northwest comer of west end of south abutment of Chicago, Milwaukee and St. 
Paul Railway bridge No. 590 K, 2.8 feet below track and 7.7 feet west from center of 
track. Elevation. 641.90. 

U. S. P. B. M. 204. Is 2| miles below Genoa, Wis., on line of Chicago, Burlington 
and Northern Railroad, about 360 feet below milepost 153, 147 feet above a bridge and 
93^ feet below John T. Elger's house, 34^ feet east from center of track, being copper 
>>olt in tile set 3 feet underground. Elevation, 641.48. 

U. S. P. B. M. 205. Is top of cap on iron pipe over P. B. M. 204. Elevation, 645.48. 

arONB LINK 210 (CROSSS8 RIVKB 150 MXTKBS ABOVB HEAD OF ISLAND NO. 128). 

H^. Tile and iron pipe planted 807.7 meters back of HS ^ meter west of east right 
of way fence of Chicago, Burlington and Northern Railroad, 80 motors above a 20- 
foot trestle, No. 222, at upper side of large ravine. In front of a bare rocky cliff, and 

BNa 97 ^229 
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50 meters below upper edge of cultivated lot. About one-fourth mile bolow 
post 152. 

Elevation cap on pipe, 655.19. Bolt in tile, 651.21. 

2^. Tile and iron pipe planted in scattering timber on left bank, 8 meters 
river bank, 100 meters above a poiut opposite bead of Island No. 128, and ba 
lower end of sand bar. To 10- inch birch 298"^ 46' — 4.5 meters; to 6-LDch eh 
16'— 8 meters; to 14-inch birch 187° 46'— 3 meters. 

Elevation cap on pipe, 635.46. Bolt in tile, 631.49. 

^^. Tile and iron pipe planted 150 meters above head of Island No. 128, 25 n 
from top of bank, and about midway between first and second wing dams above 
of Island No. 128. To 30-inch elm 110^ 25'— 6 meters; to 15-inch elm 20&< 
meters ; to 12-inch ash 358^ — 10 meters. 

Elevation cap on pipe, 635.01. Bolt in tile, 631.04. 

H^' Tile and iron pipe planted in timber, on ridge back of small slough. 
B. M. H« to H^, 84° 02'— 760.6 meters. To 15-inch elm (double) 350® (mag. 
meters; to 24-inch elm 252^ (mag.)— 12 meters; to 18-inch elm 192^° (niag.] 
meters. 

Elevation cap on pipe, 634.26. Bolt in tile, 630.30. 

Old U. 8. B. M. << i/' also called old P. B. M. 21. Is in Genoa, Wis., on kst 
building in town, going south, on river front of building, second floor, on upst 
corner of stone doorsill, being highest poiut in square. Elevation, 6 17.06. 

High water mark at Genoa, Wis. Is cut in west front at south end of stone i 
at lower end of town, a little below depot and close to Chicago, Burlingtoi 
Northern Railroad. Same house on which old U. S. B. M. " i" is located. Ele?] 
642.89. 

Base of rail opposite Chicago, Burlington and Northern Railroad depot at G 
Wis. Elevation, 645.88. 

STONE LINK 211 (CROSSBS RIVER AT GENOA, WIS.). 

H^' Tile and iron pipe planted in Genoa, in church lot, one-half meter ei 
north and south fence, and 50 meters south of church. 

Elevation cap on pipe, 703.50. Bolt in tile, 699.53. 

^^. Tile and iron pipe planted opposite Genoa, 15 meters from shore, on< 
meter south of an east and west wire fence, and 100 meters below the lower log 1 
of two, 100 meters below mouth of small slough. To 24- inch double cottoni 
329<^ 24'— 38.9 meters. 

Elevation cap on pipe, 636.34. Bolt in tile, 632.36. 

H^. Tile and iron pipe planted between two lakes, and about opposite cem 
first lake back of ^^. At upper end of small patch of willows and 100 meten 
of east bank of large lake. From H^ to H\ 106*^ 55' 30"— 741.7 meters. 

Elevation cap on pipe, 631.38. Bolt in tile, 627.41. 

U. 6. P. B. M. 203. Is at Genoa, Wis., on west side of Main street, in front of A 
Zabolio's store, on stone doorstep of upstream door, near southeast comer of 

u. s. 
being top of copper bolt leaded vertically, marked O . Elevation, 663. 84. 

T. B. M. 178. Is one-half mile above Genoa, Wis., 2,326 feet below milepostl^ 
front of the large stone house of John Franzini, on rough bowlder, on the easi 
of the highwav which runs along east of raUroad, being the highest point in sq 
marked '*U. 12 S." Elevation, 649.16. 

T. B. M. 33, R. B. About 1 mile below Reno Janction, Minn., and is D oi 
upstream side and river end of downstream stone abutment of Chicago, Milws 
and St. Paul Railway bridge No. 614 K, 2.3 £eet bolow track and 8.3 feet east of 
ter. Elevation, 642.92. 

Base of rail opposite depot at Reno Junction, Minn., on Chicago, Milwaukee 
St. Paul Railway. Elevation, 645.19. 

T. B. M. 34, R. B. About 1 mile above Reno Junction, Minn., on line of CM( 
Milwaukee and St. Paul Railway, at junction of Raft Channel and Minnesota Sic 
Is D cut on downstrcimi side and river end of upstream stone abutment of bi 
No. 626 K, 2 feet below^ track and 8 feet toward river from center. Directly 
from head of island. Elevation, 643.52. 

T. M. B. 177. Is 1^ miles above Genoa depot, on line of Chicago, Burlington 
Northern Railroad, 2,516 feet below milepost 148, and 656 feet below P. B.M.2( 
feet east of center of track on large rock, marked "U. D 8.", being highest poii 
quare Elevation, 647.27. 

U. S. P. B. M. 201. Is If miles above Genoa, on right of way of Chicago, Bni^ 
uou and Northern Railroad, 351 feet below bridge No. 226 and 1,837 feet below i 
post 148, at east fence, in front of Frank Riley's property, being copper bolt in 
set 3 feet underground. Elevation, 645.41, 
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U.S.P.B.M.2Q2. Is top of cap on iron pipe set over P. B. M. 201. Elevation, 
619.43. 

T. B. M. 1*^. Ib at Britts Landing, 75 feet above milepost 147, on the east side of 
track, on a rock, being the highest point in sqoare, marked <'U. D S/' Elevation, 

V. S. P. B. M. 199. Is at Warners Landing, 280^ feet np the track from O. Warner's 
house, 60 feet above bridge Xo. 235, and 29.2 feet eaat of the center of the track, on 
tbe Chicago, Burlington and Northern Railroad right of way, at the east fence, 
beJD^ copper bolt in tile set 3 feet undergronud. Elevation, 643.86. 

U. S. P. B. M. 200. Is top of cap on iron pipe set over P.B.M.199. Elevation, 
W7.86. 

STONE UME 212 (CR08S1B8 RIVER ABOUT 4 MILKS ABOVK GENOA, AT FAIBT ROCK). 

^P. Tile and iron pipe planted 968.78 meters, azimuth 207^ 29' from ^^, B.M. 
stands at edge of first large timber reached after leaving river bank. To 15>inch 
ash 179^ (niAgO — 5.5 meters; to 12-inch willow 293^ (magO — ^9*5 meters; to 18-inch 
willow (donble) 114® (mac.) — 7.1 meters. 

Elevation cap on pipe, ^.38. Bolt in tile, 630.42. 

^^. Tile and iron pipe planted 10 meters from river, opposite foot of small slim 
island directly opposite Fairy Rock, and also opposite a l^story frame hoase. To 
34-inch Cottonwood 160^ 21'^4.9 meters; to 2a-inch willow 22P 56'— 3.4 meters; to 
18-inch willow 3170 2r>>8 meters. 

Elevation cap on pipe, 638.16. Bolt in tile, 634.26. 

H'- Tile and iron pipe planted at foot of bluffs, one-half meter east of west fence 
of wagon road, 25 meters west of center of track of Chicago, Milwaakee and St. 
Pan! Kailway, 90 meters above bridge No. 630 K, about 25 meters below a li-«tory 
frame honse, about 150 meters below Fairy Rock. 

Elevation cap on pipe, 656.86. Bolt in tile, 652.93. 

TOP06RAFHT Ain> HYDROGRAPHY FROM NEAR BROWNSVILLE, MINN. (751 MILB8 
ABOVE GAIROj ILL.), NORTHWARD. 

The general sorvey of the river was resumed May 20, 1897, at the upper limit of 
the work of 1896, near Brownsville, Minn. The party organization and plant used 
in thiR work is practically the same as that enumerated in comiection with the work 
of last season. The members of the office force belonging to the field party and a 
number of laborers left St. Louis on May 18 by rail for La Crosse, Wis., where they 
were met by the remainder of the party with the steamer Patrol, survey boat IlHnoiM, 
and fnel barse, having the field equipment on board. 

Tlie river being somewhat too high for satis fiictory work in the bottoms, the sur- 
vey will be confined to the bluffs and lands above overflow until such time as the 
stage is favorable for hydrography and survey of the bars and low lands. 

DISCHARGE MEASUREMENTS. 

The discharge work has been carried on by a party in charge of E. L. Harman, and 
quartered on the steamer Search. 

The measurements were made with the Haskell current meter, operated from the 
ott'amer, and also with double floats. 

Low- water measurements were made of the main river at Columbus, Ky. ; Helena, 
Ark. ; Arkansas CUty, Ark., and Carrollton, La. Measurements of the low- water dis- 
charge of the following tributaries were also made: St. Francis River at Park Place, 
about 15 miles above the mouth ; White River at a point about 16 miles above the 
month; Arkansas River at Hope<lale, about 18 miles from tbe mouth; Yazoo River 
at Monud View Landing, about 28 miles from its mouth; Black River at Davids 
Landing, about 2 miles above its junction with the Red River; Red River at Jeffer- 
son Lauding, about 22 miles above its junction with the Mississippi; Atchafalaya 
River at Simmsport, 4 miles below Old River. 

High-water discharge measurements were made of the Mississippi River during 
the spring of 1991 at tne following points: Columbus, Ky. ; Helena, Ark., Arkansas 
City, Ark.; Warrenton, Miss.: Red River Landing, La.; and Carrollton, La. The 
discharge of the Atchafalaya River at flood stage was also measured. 

The results of these discharge measurements nave been deduced from the original 
notes under the direction of Klvas Tolly, and will be found in the tabulations 
ioliowing: 
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Note. — ^The floats nsed in measnring these river discharges are of the kind \ 
as donble floats, and consist of a snrface float and a submerged float, the latter 
suspended to the former by a string, the length of which is adjusted according 
depth of water, so that the lower float will be at mid-depth. 

The surface float was an air-tight buoy made of galvanized sheet iron, circa 
plan, and elliptical in cross section, its m%ior axis being about 10 inchea, and 
axis about 5 inohes. On top of this was fastened a small wooden stick ab^ 
inches high, bearing a small double flag (red and white or red and black). C 
bottom of said float was a small hook, to which was fastened a small twine a 
which supported the subsurface float, which, for high water, was a shee 
cylinder about 6 inches In diameter and about 12 inches high, the string 
fastened by a wire bail to the cylinder. Said cylinder resembles a bottomless bi 

For low water, a subsurface float was used, which consisted of 2 sheets of gj 
ized iron 12 by 15 inohes, fastened perpendicular to each other, forming in ] 
cross, thus 4-< 

CrevoBses of 1897, Afi89i$sipp% Biver, below Vick$hurg, MUb. 



Locality. 



Dlfitance 

below 

Cairo, 

and 

bank. 



Date 

of 
break. 



Date 

of 

measare- 

ment. 



Width. 



Diaeharge 
peraecond. 



Atdateof 
braak. 



Gauge raw 



Bigga 

Beedatf 

Glaascooks 

Conrad 



MiUt. 

604 B 

605 B 
725.5 B 

840.5 L 



1897. 
Apr. 16 
Apr. — 
Apr. 17 

May SO 



1897. 
Apr. 17 



FMt. 
1565 



' 146,825 
.a 121, 119 



F^eL 
6G2.4 



Apr. 20 
May 81 



860 
241 



49,420 
a 51, 195 

24,718 
a21,120 



} d49.6 
I #38.5 



a Float observation; others wore with the Haskell oarrent meter. 
b Vicksburg gauge. 

cNot measured. A single surface float was used; it was a Uook of wood about a| fbet lonj 
feet at largest diameter, roughly rounded; a 100- foot line waa fastened to it to meaaure its ran. 
d Natchez gauge. 
€ Baton Boage gauge. 

This list does not include breaks at Baton Rouge, which were promptly elo84 

BeaultB of final reduction of rating observationSf Haekell current meter. 



No. 

of 

wheel. 


Date. 


Constanta. 


No. of 
obser- 
vations. 


Length 
of base. 


Limlta of 
obaerved ve- 
locity. 


lH>c«lity 


a 


b 


2 


April 21. 1896 

February 9, 1897a.. 
April 29 to 30, 1807 a 

April 21, 1896 

February 9, 1897... 

Weighted means& 

April 21, 1896 

February 9,1897.... 

Means0 


1.81466 
1.8816 
1. 88322 


0.08382 
.0708 
.1187 


82 
80 
28 

30 

30 

10 
20 


Feet 
200 
200 
200 

200 
200 

200 
200 


Fert per »fc. 

1.34 to 7.02 
.80 to 10 
.63 toll. 11 

.63 to 5.63 
.47 to 4.88 

.63to 1.7 
.47to 2 


Crofton Lake, 
Horn Lake, T 


6 


1.20262 
1.2603 


.043 
.0851 


Crofton Lake, 
Horn Lake. T 




1. 21694 


.06205 




6 


1. 0886 
1. 1376 


.16415 
.18566 


Crofton Lake, 
Horn Lake, T 




1.1131 


.1749 





a February 9, 1897, waa nsed for discharges prior to March 5, 1897, and April 29 to 30 for those 
quent to that; the wheel being injured by drift March 6, 1897. 

b These values uHod for all tributary discharges except St. Francis and for those of main river 
wheel No. 6 was employed. 

These values, derived from low velocities, used for reduction of discharges on the St. Franois 
where the velocity was much lesa than 1 foot per second. 

Note. — Results of ratings of May 25, 1897, were used for discharges from 1^ 
a new vane being put on meter that day. They are as follows: Wheel No. : 
X.84174, 6=0.48835; Wheel No. 6 (used for low velocities), 0=1.06145, 6=0.5713 
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GAUGE INSPECTION. 

Tlie regnlar gangBB, which are in charge of the secretary of the CommiBsioD, "^ ere 
inspected three different times durinii^ the year by the party on the steamer Search, 
The necessary repairs were made to the gauges and bulletins at each inspection. No 
material change was made in the location of gauges, except Mhoons Landing, which 
was moved npstream about 325 meters, owing to caving banks. 

The necessity of frequent insx>ections of the gauges where reliable results are 
important has long been apparent, and the small corrections to the observers' gauge 
reading required during the past year may be fairly credited to the increased num- 
ber of mspections. 

In this connection it may be well to again call attention to the desirability of 
having all of the ganges on the Mississippi River placed under the control of the 
•iecretary of the Mississippi River Commission. The cost of inspection of such 
^iiges below the Ohio River would be but slightly in excess of the cost of inspec- 
tion of the ganges already under the Commission, as the inspector passes them at 
each inspection trip. 

In view of the many conflicting reports from different stations during the last 
great flood, it seems important and desirable that the Weather Bureau and the 
Engineer Department should obtain their readings from the same gauges. Where 
(iifierent gauges are read, the reports which go to the public through the daily press 
are very confusing and require considerable explanation in order to make them com- 
parable with readings of former years. An arrangement could easily be made to 
have one standard gauge. at each gauge Rtation, and all others should be eliminated. 

HIGH WATER GAUGES. 

These gauges were set during the early spring of 1896, and the leveling to them 
was completed during the summer. They were set rather hastily in anticipation of 
a spring flood in 1896, but the stage did not reach sufficient height to register on 
the«e gauges. 

There are 182 of these gauges, set at intervals of about 5 miles, between Cairo, 111., 
:ind Fort Jackson. They are all set so as to read elevation above the Memphis datum. 
While they are made so as to be self-recording as far as the maximum stages reached 
are concerned, volunteer observers have been secured to read them daily for a short 
time each side of the maximum, and also to mark, in some permanent way, the high- 
est point reached by the flood. 

By this means a good, reliable record of the late flood has been obtained, and the 
new flood line is doubtless much better determined than that of any previous flood. 
Many of the observers were driven out by the flood, and the self-recording gauges 
kept their own record. Great credit is due the observers, who continued their read- 
ings under many difficnlties, sometimes at considerable expense, and all without 
compensation. 

The self-recording gauge is described in the report of 1896, page 3535, as follows : 

**In order to check the work of the observers and to obtain an automatic inde- 
pendent record of the maximum height reached by the water, a special form of 
page was designed by J. A. Ockerson. It consists, essentially, of a long, shallow 
hox, the face of which is graduated to feet and tenths, similar to the ordinary gauge. 
The inside of the box or open space between the front and back of gauge is half-inch 
by 4 inches, and is freely coated with a soluble paste or wash. The gauge is set 
upright, with the lower end open for the free access of water, and the upper end is 
elosed to prevent the rain from entering. The water enters the lower end as it rises ; 
the small opening prevents the wave wash, and when the lower end is well sub- 
merged the water in the box will be comparatively still. The maximum reached 
will be shown by the mnd stains and the lower limit of the paint left intact.-' 

A sketch of this form of gauge is shown in diagram page 3664 : 

A special party was sent out at the top of the flood on the steamer Vidaliaf in 
charge of Mr. E. D. Jones, to obtain the maximum readings of the high- water gauges 
l>etween Cairo and Lake Providence. The other high-water gauges were read by Sie 
party on the steamer Search en route between discharge stations. 

TH« FLOOD OP 1897. 

The height reached by the flood of 1897 at nearly all of the gauge stations below 
Cairo exceeded that of any known record of previous years. The water which con- 
tributed to the volume which finally culminated in one of the greatest floods known, 
came largely from the Ohio and its tributaries, which were all swollen by extra- 
OT^inary rains. Fortunately the tributaries entering the Mississippi below Cairo 
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were all rather below the medium stage when the flood wave passed tnem. But 
eren without their flood contributions, which are often coincident with those of the 
Mississippi, the high-water line was pushed np considerably above any previous 
records from below New Madrid, Mo., to Fort Jackson, La. 

The height of the flood between Point Pleasant, Mo., and Memphis was doubtless 
increased by the levee system along the St. Francis front, most of whicli, for the first 
lime, became a factor in the problem of flood control. 

This levee system has been extended from Point Pleasant, Mo., to Pecan Point, a 
distance of about 117 miles by river, the greater part of the line having been con- 
Btrncted since the high water of 1893. 

The unusual height reached by the flood between New Madrid, Mo., and Memphis 
jeopardized the lives of the inhabitants and prompt relief became imperative. The 
Bteamers Minneionka and Vidalia were put in commission on March 21, in accordance 
with telegraphic orders from the honorable Secretary of War. The necessary sub- 
sistence stores were furnished by the city of Cairo for the use of the flood sufferers. 
These steamers patrolled the floo<led district for seven days and rescued 145 persons, 
with their household effects, cattle, and other stock. 

The stage at Cairo reached the maximum, 51.6 feet, on March 25. This was 0.6 foot 
below the maximum of 1883. At Cottonwood Point, 123 miles below Cairo, the flood 
ita^e of March 22, 1897, exceeded that of 1883 by 1.5 feet. 

The breaks in the levee at Carnthersville on March 18, and at Lintdale and Mid- 
way on March 24, prevented the flood from reaching a higher stage. Had the levee 
continued to confine the water np to the maximum, it is probable that the stage at 
Cottonwood Point would have been abont 3 feet above the maximum of 1883. 

The rise at Fulton, Tenn., was checked by numerous breaks in that locality, and 
reached a stage only 0.3 foot higher than the previous highest record. 

The St. Francis levee system terminates at Pecan Point, a distance by river of 
about 35 miles above Memphis. From Pecan Point to Helena, a distance by river 
of about 110 miles, no systematic line of levee exists, and practically the whole 
extent of this* river front is exposed to the floods. There are detached stretches of 
levee which are of considerable local value as protection from ordinary overflow 
Btases. 

Memphis lies directly opposite this large, comparatively open basin. The maxi- 
mom stage reached at Memphis in 1897 was 37.7, or 2.1 feet higher than any previous 
record. 

At Mhoons Landing the river reached a stage of 41.6 feet on April 4, or 1.4 feet 
higher than any previous record at this station. 

At Helena, Ark., the river reached a stage of 51.8 on April 4, when the breaks at 
Flower Lake, Williamsons, and Hubbards occurred, and the river fell 1.4 feet in one 
day. The highest previous record was 48.1 feet and occurred in 1886. The 1897 
record, therefore, exceeds the highest previous record by 3.7 feet. 

The rise in the St. Francis basin at the St. Louis, Iron Mountain and Southern bridge 
reached its highest point on April 5, when it read 41.6, or 0.5 higher than in 1893, and 
had risen only a tenth of a foot during the preceding day. It is therefore probable 
that the stage at Helena was within a few tenths of a foot of the lieight that would 
ha?e been reached with the levees intact. Such maximum would have been very 
close to 52 feet. 

At Sunflower Landing the river reached its maximum at 47.3 on March 27. The 
highest previous record was 43 feet in 1893, or 4.3 feet lower than the flood of 1897. 

Prior to March 27 the levees along the White River front had been broken in eight 
different places above Sunflower Landing. The levees had also been overtopped by 
the flood in many places. 

At the mouth of White River the maximum stage, 52.4, was reached on March 29. 
This is just 2 feet higher than the previous maximum record made in 1890. Several 
breaks had occurred in the White River front levees jjrior to the above date. Two 
breaks occurred on the Mississippi side about 20 miles above the mouth of the 
White River on March 29 and 30. The record for 1897 is therefore considerably 
below what it would have been with the levees intact. 

The extent of the backwater up the White and Arkansas rivers was determined 
by Recorder £. D. Jones on the steamer Vidalia, The backwater extended up the 
White River to Casscoe Landing, about 20 miles below Clarendon and about 114 
miles by river from the Mississippi River. At this point the water was found to be 
abont 1.2 feet below the high water of 1890. At St. Charles Landing, about 80 miles 
from the month of the river, the water was said to be even with the nigh-water mark 
of 1890. It was reported here that the Modoc crevasse raised the river 1^ feet and 
the Williamson and Hubbard crevasses gave about 0.3 foot more. These statements 
eonld not be verified and are not considered as reliable. 

At Indian Bay Settlement, about 75 miles from mouth of White River and 18 miles 
in a straight line from Modoc on the Mississippi River, the land was about 2 feet 
above overflow until the levees broke below Helena. The settlers reported that the 

BNG 97 230 
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Modoo break gave them about 8 feet of water, Westover break about 5 inches 
the Williamson and Hnbbard breaks about 2 feet more. The water finally cai 
a stand at a stage about 5 inches above the high water of 1890. On the da 
inspection, April 14, tbe land was submerged several feet deep. 

The backwater extended up the Arkansas River about 116 miles by fiver aboi 
month. At Red Fork the water reached 170.2 feet above the Memphis datn 
eauge at Station of the Mississippi River Commission levees. This is aboc 
feet above the high water of 1890 at same point. 

The maximum stage at Arkansas City was reached on March 29, and read 
on the gauge. This was 1.6 feet higher than the previous highest record, vi 
occurred in 1893. The levees on the White River front and two points on the 
sissippi side broke prior to this date. The levees were also awash in several pi 

At Greenville the maximum was also reached on March 29, at a height of 46.£ 
on the gauge, or 2.5 feet higher than the greatest previous record, which occnrn 
1893. The Mississippi levees were held intact through the flood of 1893, but 
Arkansas levees below Arkansas City gave way in several places. In 1897 the 
ditious were reversed — three breaks occurred in the Mississippi levees from 
Arkansas City to Yicksburg, while the Arkansas levees in the same stretch rema 
intact. 

The Deer field break below Greenfield, checked the rise at a point oonsidei 
below the maximum that would have been reached with the flood fully confinei: 

At Lake Providence the maximum was reached on March 30, at a reading of 
on the gauge. This was 2.5 feet above the highest previous record, which was z 
in 1892. 

At Vicksbnrg the river reached 49.4 feet on April 1. This was the maximal 
the water coming down the river proper. The river fell slightly until Api 
when it began rising again from the water coming through the crevasses at the 
of about 250,000 cubic feet per second, and returning to the river by way of 
Yazoo bottoms. This rise continued steadily for ten days and reached a heigl 
52.4 feet on the gauge, when it was checked by the break in the Biggs levee, a 
4 miles below Vicksbnrg. 

The maximum reached in 1897 was 3.4 feet above the highest stage of 1890. w 
is the highest previous record since 1872. In 1862 the stage is reported to 1 
reached 51.1 feet. 

When the crevasse occurred, the river was rising at the rate of 0.3 foot per 
and the fall after tbe crevasse occurred was very slow and did not amount to 1 
until May 7, or some tvrenty-one days after the levee broke. 

The conditions at Vicksburg are very similar to those at Helena except that t 
was no halt in the rise at the Tatter point. 

At 8t. JosopJi, La., the uiaximum was reached at 47.8 feet on the gauge on j 
17, and remained above 47 feet for a period of twenty-four days. The maximnn 
2.6 feet higher than the previous maximum, which occurred in 1890. 

At Red River Landing the river reached the highest point on May 9, when it 
50.2 feet on the gauge^ or 1.3 feet higher than the hignest previous record, v 
occurred in 1892. 

The Red River itself was about 20 feet below the maximum stage and fa] 
when the Mississippi River was at its highest point. 

At Bayou Sara the river reached a stage of 43.8 on May 14. This is 1.5 feet hi 
than the highest previous record, which occurred in 1892. 

At Baton Rouge the maximum stage was reached on May 15, when it read 40.1 
the gauge. This is 2 feet higher than the previous maximum of 1892. 

At Plaquemine the river came to a stand on May 13, at a stage of 36.25 feet oi 
gauge. This is 2.4 feet higher than the highest previous record, which occi 
in 1892. 

At Donaldson vi lie the river reached a stage of 32.85 on May 13. The hi| 
previous reading on this gauge, which was established in 1890, was 30.6 feet, c 
feet lower than the maximum of 1897. 

At College Point the river reached its highest stage at 27.95 on May 15. Tl 
2.1 feet higher than the previous maximum, which occurred in 1893. 

At Carrollton the river reached a stage of 19.05 on May 13. This is 1.6 feet a 
the highest previous record, which was made in 1893. At this point the stage 
above the highest previous record for a period of 23 days— to May 5. 

From Red River Landing to New Orleans the levees remained practically ii 
and the whole volume passing the Atchafalaya flowed down between the 1« 
withont loss of any magnitude. 

A hydrograph (plate 11) has been prepared showing^ the stage at each gaoge 
tion below Cairo for the period January to May, inclusivSj 1897. 

One very peculiar feature in this hydrograph is the nniformity in the rise at 
stations below Helena through the month of March. It will be seen that the hy 
graph at each station is nearly a straight line up to the point where it is mod 
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by onvmmm. The lower end of this straight line begins at abont the bank-fall 
Biage^ and its regularity abore that point is doubtless dne to the control exercised 
bj the lerees in confining the flood. It suggests that the complete control has been 
csrried np to a higher point than heretofore, which accords well with the fact in 
the esse. 

Table No. 6 gives the highest readings recorded each year sine 1872 at each of the 

rage stations below Cairo. This table shows that the flood of 1897 gives the 

[ghest record at all points below New Madrid, Mo. 

The following tabulation shows the maximum stage reached at each regular 
gaage and each high-water gauge between Cairo, 111., and Fort Jackson, La., during 
the flood of 1887. 

TABLS NO. 5. 



Z 



Eleraiion in feet aboTe Memphis datum of the maximum stage of the flood of 
1897 at about 5-mile intervals between Cairo, 111., and Fort Jackson, La. Distances 
ire t&en from the inch-mile charts. 

Table No. 6.—Blevation9 of maximum Btage during flood of 1897, Cairo, lU,, to Fori 

Ja6k9on, La, 



Cftiro 

Itt 

181 

180 

17» 

Behnont 

178 

177 

17« 

175 

174 

173 4 

172 

171 

yevMadrid 

170 

l» 

16B 

lOT 

166 

166 

164 

16 

162 

161 

Coctonwood Point. 

160 

158 

158 

157 

156 

155 

154 

153 

151 , 

151 

Fulton 

150 

149 , 

148 

147 

146 

145 , 

lU 

143 

m 

Meamhig ...... .... 

141... 

140 

118 

138 , 

131 .-. 

U8 

135 



Distance 
from 
Cairo. 



JTOm. 

0.0 
4.4 

8.9 

12.5 

17.8 

2L8 

27.6 

83.6 

88.5 

U.8 

40.8 

54 

60.6 

64.5 

70.8 

73.8 

78.7 

84.8 

89.5 

95 

99.8 

108.8 

100.8 

113.6 

118.5 

128 

127.5 

180.5 

135 

189.8 

140 

152.8 

158.3 

161.8 

167.5 

172.8 

175.4 

180.1 

188.8 

192.8 

197.8 

908.3 

208 

212.8 

220.8 

225.5 

230 

285 

280.5 

244.8 

249.5 

256.8 

261.8 

160LS 



Highast readhig. 



Date. 



1B97. 
Mar. 25,26.. 

Mar. 27 

Mar. — 

Mar. 28 

Mar.— 

Mar. 28-30.. 

Mar.— 

Mar. 28 

do 

Mar. 26 

Mar. 29 

do 

.....do 



Mar. 29.. 
.....do... 
Mar 

Mar. 29.. 
.....do... 



Mar. 20.... 
Mar. 80.... 
Mar. 29.... 
Mar. 21-30. 
Mar. 30.... 
Mar. 21-23. 
Mar. 21.... 
Mar. — .... 
Mar. 21.... 
Mar. 22.... 
Mar. — .... 



Mar. 18. 
Mar. 20. 



Mar. 23.... 
'Mar!'22l28! 



Mar. 28. 
Mar. '22.' 



Mar. 20. 
Mar. 19. 



Apr. 1.. 
Apr. 4.. 

do .. 

.....do ., 



Gauge 
reading. 



Mazlmnn 

elevation of 

flood above 

Memphis 



Feet, 
51.62 



45.08 



0.27 



89.86 



87.5 



37.75 



Feet, 
329.38 
826.5 
825.3 
324.2 
321.4 
818.80 
816.5 
814.2 
812 
309.7 
308 
806.9 
806.4 
304.9 
802.86 
300.8 
296.8 
206l8 
293.1 
289.9 
288 
286.4 
288.8 
281.2 
278.8 
276.85 
275.7 
274 
273 
270.8 
268.1 
264 
261.4 
260.2 
258.3 
254.8 
252.87 
251.2 
247.5 
245.7 
243.8 
240.1 
238.4 
235.5 
233.8 
229.3 
228.59 
225.1 
222.9 
221 
218.2 
215.4 
213.6 
2U.S 



How deter- 
mined. 



Bead. 

Do. 
Mad ataina. 



Read. 

Mud ataina. 
Bead. 

Do. 

Do. 

Do. 

Do. 

Do. 
Mud stains. 



Do. 

Do. 

Do. 

Do. 
Mud ataina. 
Bead. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Mad ataina. 
Bead. 

Do. 
Mad stains. 

Do. 

Do. 



Do. 
Mad stains. 
Bead. 

Mad stains. 
Bead. 

Mad stains. 
Bead. 

Do. 

Do. 
Mad stains. 
Bead. 

Mad stains. 
Bead. 

Do. 

De. 

Do. 

Do. 
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i 



■j, 



in, 

f 

i 



I 

4 1 1' 
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Distence 
from . 
Cairo. 


Highest reading. | 


Maximnm 




Name of gauge. 


Date. 


r--^^^ Hood above 


Howdet 
mined 


134 


MiUt. 

271 

277. 8 

280.5 

284.5 

289.6 

293.5 

297.8 

301.5 

306.5 

312.5 

317.8 

323.5 

329.3 

334.5 

339 

342.5 

346.8 

352. 7 
357 
362 
366.8 
371.8 
378 
3a3. 6 
389.6 
393.2 
308.6 
401.8 
408 
412 
416.8 
421.5 
427 
4:'2. ^. 
438. 3 
444.8 
449.5 
456.5 
459 
463.5 
467 
473.3 
478.3 
482.5 
487 
489.8 
495.3 
501 
505.5 
510.5 
517 
522.6 

525. 8 
531.5 
537.5 
f.42. 3 
546.5 
552. 8 
556.5 
561.3 
508 
573.5 
578 
583.5 
588.5 
593.6 
599.3 
602.8 
607.5 
613.6 
617.6 
622 
627.6 
633 
638 
642.8 
648.8 
655.8 


1897. 
Apr. 4 


Feet, 


F€€t. 

210.8 
209.95 
209.5 
207.6 
206.6 
205 
204.6 
203.2 
200.6 
197.5 
195.2 
193.2 
190.9 
189.4 
185.8 
184.8 
183.1 
181. 12 
179.5 
178.5 
176.5 
175.1 
172.5 
170.4 
169.3 
168.02 
166.23 
165.3 
164 
162.9 
162.4 
160.6 
159.7 
157 

155. 21 
152.4 
151.6 
148.6 
148.2 
147.3 
147 
144 

141.62 
140.5 
139.7 
138.6 
136.9 
134.8 
133.8 
131.2 
129 
127.6 
125.8 
123.8 
122.3 
120.89 
119.9 
117.9 
116.43 
115.40 
112.2 
110.9 
109.8 
109.23 
108 

106.95 

105.3 

103.2 

102.62 

99.7 

97.6 

96.6 

94.69 

92.4 

90 1 




Mhoou 


do 

do 


41.60 


Read. 


183 


Da 


132 


do 






131 


.... do 






130 


do 






129 


do 






128 . 


do 






Helena 


do 

do 


51.75 


Do. 


127 


Do. 


126 


. . do 




Mud etaii 


126 


do 




Do. 


124 


do 




Read. 


123 


do 




Do. 


122 


do 




Do. 


121 






Mad sUii 


120 






Do. 


Sunflower 


Mar. 27 

do 


47.17 


Rea<l. 


119 


Do. 


118 


do 




Do. 


117 


... do 




Da 


116 






Mnd staii 


115 






Read 


114 


Mar 29 . . 




Do. 


113 


. do 




Do. 


White River 


do 


52.42 


Do. 


112 


Do. 


Ill 


Mar. 29 




Da 


110 


.... do 




Da 


109 


do 




Do. 


108 






Do. 


107 






Mud 8taii 


106 






Do. 


105 


Mar 30 




Read. 


Arkansaa City 


Mar.29 

do 


51.9 


Do. 


104 


Do. 


103 


Mnr. 30 




Do. 


102 


.. do 




Do. 


101 






Do. 


100 






Mud stall 


90 






Do, 


98 






Do. 


Oroenyille 


Mar. 28 


46.75 


Read 


97 


Da 


06 


Mar.28 




Do. 


95 


Mar.29 




Do. 


94 






Mud Ktai 


93 






Do. 


92 


Mar.29 




Read. 


91 


do 




Do 


90 


do 




Do. 


89 


do 




Do. 


88 






Mudstai] 


87 


Mar. 29 




Read. 


86 


do 1 


Do 


Lake ProTidence 


Mar.30 


44.4 


Do. 


85 




84 






Do. 


83 


Apr 17 




Da 


82 


do 




Do 


81 


do 






80 


.... do 




Read. 


79 


Apr 16 




Do 


78 


do .... 




Do 


77 


do 






76 


do 




Da 


Yicksbnrg 


do 

do 


52.4 


Da 




Do. 


74 


do 




Da 


78 


do 




Da 


72 


. do 




Da 


71 


Apr 17 




Do 


70 


do 




Da 


69 


do 




Do 


68 


Apr 19 




Do 


67 


do 




88.7 
1 87. 46 
' 84.4 


Do 


St.Jo8eph 


Apr. 17 

do 


47.85 


Da 




Da 
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Highest reading. 


JuaxiiDom 




KAme of ganga. 


i!h>m 
Cairo. 


Date. 


Gauge 
reading. 


flood above 

Memphis 

datum. 


How deter- 
mined. 


65 


Miles. 
659.8 
663.8 
680.8 
685.5 
601.5 
694 
700.3 
705.5 
711.3 
716 
720.5 
725.3 
731 
737.5 
742.8 
747 
751.5 
756 
761 
765.3 
769 
772.6 
779.8 
784.8 
790.6 
794.5 
799.8 
803.5 
808 
812.6 
817 
822.5 
828.6 
833.3 
839.3 
844.3 
850 
854.1 
850.8 
864.6 
869.3 
874.5 
880 
885.4 
889. g 
895.8 
900.8 
904.6 
910.6 
914.8 
919.8 
925.6 
930.5 
934.3 
937.8 
943.6 
948 
968 
957 
968 
973.6 
979.3 
983.6 
989.3 
993 
999 

1,003.8 

1,008.8 

1,013 

1,019 

1, 023. 8 

1,029 

1,034 

1,08» 


1897. 
Apr. 17 


Feet. 


Feet. 
83.4 
82.6 
81.6 
79.9 
77.6 
76.2 
78.56 
72.4 
71.5 
70.8 
69.8 
68 
66.8 
65.4 
64.8 
63.6 
63.2 
62.8 
61.5 
60.92 
60 

69.7 
6&2 
57.6 
66.8 
66.6 
64.57 
53.3 
53.2 
62.2 
60.60 
60.13 
48.85 
47.58 
46.9 
46.9 
44.5 
44.18 
43 

42.1 
41.3 
40.7 
40.1 
89.22 
88.9 
37.6 
86.7 
36.06 
84.7 
83.9 
33.1 
32 
81.1 
80.15 
29.42 
28.9 
28.1 
27.2 
26.88 
24 

28.8 
22.1 
21 

20.4 
19.4 
19.1 
18.1 
17.4 
16.9 
15.9 
16.6 
14.8 
14 

18.83 


Read. 


64 


do 




Do. 


63 


do . 




Do 


e 






Do. 


61 


"" 

do 




Do. 


60 


Apr. 19 




Do 


ysLtc hez 


May 1-8 .... 
May 10 


49.8 


Do. 


59 


Do. 


58 


JMM.tmj J.V 

do 




Do. 


57 


do 




IfnH iit^int 


56 


do 




Do. 


>S5 


Mayll 




Do. 


54 


Mayl2 




Bead. 


53 


do 




Do. 


52 


May 13 




Do. 


61 


do 




Do. 


50 






Do. 


48 


May 14 




Do. 


48 


do 




Do. 


BfldRiTBrliftBdiDg 


do 

Mavl5 


50.20 


Do. 


47 JT 


Do. 


46 


Tdo 




Do. 


46 


do 




Do. 


44 


do 




Do. 


43 


do 




Da 


42 


do 




Do. 


BayoaSara 


May 13-15... 
Mayl5 


43.75 


Do. 


41 ....„„....::;:::.::....:: ::.. 


Do. 


40 


do 




Do. 


39 


do 




Do. 


38 


do 




Do. 


S7 


do 




Do. 


36 


do 




Do. 


Baton Rou^e 


do 

May 14 


40.65 


Do. 




Do. 


W 


do 




Do. 


33 . . 


::...do : 


Do. 


Plaqaemine 


May 13-17.. 
May 14-18 


36.25 


Do. 


32.*.. 


Do. 


31 


May 13 




Do. 


30 






Do. 


20 


May 12 




Do. 


28 . 






Do. 




May 16 

May 15 


32.88 


Do. 


27 


Da 


26 


do 




Da 


25 


do 




Do. 


CoUega Point 


do 

.... do 


27.95 


Do. 




Do. 


23 


May — 




Do. 


22 


May 18 




Da 


21 


May 16 




Do. 


20 


May 18 




Do. 


19 


do 




Do. 


18 


do 




Do. 


17 


do 


■ 


Do. 


16 


do 




Do. 


15 


May 12 




Da 


CarroUton 


May 13 

May 8 


19.05 


Da 


14.. 


Do. 


13 


'a J. 

..... ao ...... 




Da 


12 


do 





Da 


11 


May — 




Mndstaina. 




do 




Read. 


9... 


do 




Mud stains. 


8 


do 




Do. 


7.. . 


Apr. — 




Read. 








Mud stains. 


5 






Read. 


4.. 


Apr. 20 




Da 


8... 






Mud stains. 




Apr. i? 




Read. 


1. 


Aor. 3 




Bead: high 




/Apr. 22.... \ 
USy 14....) 


/.SO 


soatheast 
wind. 

Bead. 
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Table No. 6. — Showing the highest recorded stage each year at the varioui gauge etai 
on the Mieeissippi River below Cairo, III., since 187B. 



Ill 



I 









' 






I 

I 



YeMT. 


^ 


i 


i 


a 

1 

1 


1 


i 




J 




1 


O 

3 

1 


1872 


89.2 
41.6 
47.4 
46.1 
46.4 
40.6 
87.0 
86.5 
44.6 
46.8 
61.9 
52.2 
61.8 
89.0 
51.0 
48.6 
46.4 
S4.6 
48.8 
46.2 
48.8 
49.3 
37.0 
83.0 
89.2 
61.6 


FmI, 


Feet. 


Feet. 


Feet. 


Feet. 
31.5 
32.6 
34.0 
33.1 
34.1 
32.1 
29.1 
28.1 
33.4 
33.3 
35.2 
84.8 
34.2 
29.3 
34.8 
35.8 
84.2 
26.6 
35.6 
34.9 
84.6 
85.2 
29.0 
24.1 
29.4 
87.7 


Feet. 


Feet. 

39.0 


Fit. 




Feet. 

40.2 
42.9 
46w6 
45.0 
46.7 
44.6 


F^eL 


1873 










1 io.6 


1874 











'36.* i' 

39.' 8* 
40.2 
38.9 
38.8 

*27.'7* 
38.5 
35.4 
86w8 
87.9 
80.8 
25.4 
81.6 
4L6 


45.8 
42.4 
44.9 
41.8 
38.8 
37.3 
43.7 
43.7 
47.2 
46.9 
47.0 
40.7 
48.1 
46.4 
42.8 
34.1 
47.7 
44.7 
45.7 
47.9 
38.1 
31.8 
38.4 
51.8 


1876 










1876 










1877 










1878 










1879 
















1880 


89.2 

*44."8" 
45.3 
45.8 
86.1 
44.6 
43.0 
41.1 
8L4 
43.0 
41.3 
43.1 
43.8 
84.2 
30.4 
86.8 
45.1 


34.7a Jis.R 1 ais 


40.6 
89.8 
4L7 
4Lg 

'83.'6* 
42.9 
40.9 
41.7 
43.0 
37.8 
31.] 
38.2 
47.3 


46.'6 45.1 L 


1881 

1882 


*4i.*6i 
31.5a 


35.2 
37.5 
87.8 
87.5 
ai 


34.3 
36.7 
86.8 
86.7 
29.9 
85.4 
34.6 
33.6 
25.7 
34.9 
33.9 
34.8 
34.6 
27.7 
23.1 
28.1 
37.6 


46.7 
48.4 
48.0 
47.9 
43.6 
48.2 
47.8 
46.6 
37.7 
50.4 
47.7 
49.8 
49.6 
42.1 
34.4 
41.7 
53.4 


44.3 . 

47.1 

46.4 

46.5 

42.6 

46.9 

46.7 

46.4 

98.3 

40.5 

48.4 

60.0 

50.8 

40.5 

S2.5 

40.0 


1883 


1884 


J885 


1886 


40.4a| 87.1 

37.8a 

36.0a...'... 
27.50 27.6 
38.2a 86.4 
36.4a 35.9 
37.7a 9fl R 


1887 


1888 


1889 


1890 


1891 

1892 


1893 


88.1 
29.5 
26.0 
30.9 
40.3 


36.6 
30.6 
26.4 
31.2 
89.8 


1894 


1895 


1896 


1897 


51.9 1 




1 


Year. 


u c 

r 


> 


35 


1 


i 

1^ 


1 


1 


1 


j 


I 


1 


1872 


Feet. 
35.2 
36.1 
37.4 
37.3 
38.0 
85.8 
35.8 
36.0 
88.1 
36.2 
38.8 
36.5 
38.4 
85.6 
87.9 
88.0 
38.1 
29.4 
41.1 
41.0 
41.9 
41.9 
34.4 
25.9 
83.8 
44.4 


Feet. 
89.5 
40.6 
46.7 
43.0 
44.9 


F90L 


Feet. 
39.9 
40.2 
45.6 
41.9 
43.9 
40.7 
39.2 
36.8 
43.5 
40.8 
47.8 
44.0 
47.4 
42.6 
43.8 
44.2 
48.4 
34.2 
48.6 
46.8 
48.1 
46.8 
40.6 
81.6 
38.2 
49.8 


FuL 
89.4 
89.0 
47.1 
40.6 
46.4 
40.6 


Ftei. 


FeeL 
29.7 
29.9 
86.2 
29.8 
33.4 
29.7 
29.4 
26.1 
83.2 
30.1 
86.0 
86.1 
36.2 
81.9 
82.1 
33.6 
32.5 
26.8 
36.6 
35.6 
38.5 
38.4 
31.0 
23.7 
28.9 
40.7 


FeeL 


Feet. 


FeeL 


FeeL 1 
12.3 . 


1873 


12.9 . 


1874 


15.7 \. 


1875 


11.3 . 

12.7 . 
11.1 .. 
U.3 . 

10.8 . 

13.9 .. 
12.6 .. 

15.0 .. 

15.4 .. 
15.6 .. 
13.6 .. 
13.8 .. 

14.6 .. 

14.7 .. 
11.6 .. 

16.1 .. 
16.0 
17.4 
17.5 
13.5 
10.2 
18.7 
19.0 


1876 








1877 


41.6 

41.0 

89.6 

43.2 

41.9 \ ^-^ 








1878 


1879 


85.9 
44.1 
40.1 
48.5 
45.2 
47.8 
42.0 
41.9 
43.0 
41.8 
34.0 
48.7 
45.5 
48.9 
47.7 
89.5 
81.2 
37.4 
60.2 


'.WW'. 

*28."6* 
41.2 
38.8 
42.3 
41.5 
33.1 
24.7 
80.7 
43.8 








1880 


29.0 
26.0 
31.3 
30.8 
31.7 
27.7 




21.3 
20.0 
23.2 
23.5 
24.1 
21.1 


1881 


1882 


48.8 
43.8 
49.0 
42.4 
44.2 
44.7 
44.2 
34.5 
49.1 
48.1 
48.6 
48.3 
40.9 
31.7 
39.0 
52.4 


44.9 
41.9 
45.0 
38.4 

*30.'6* 
45.2 
43.8 
44.6 
44.1 
36.9 
27.9 
35.2 
47.9 


1883 


1884 


1885 


1886 


1887 








1888 








1889 


23.0 
31.9 
31.1 
83.6 
33.8 
26.8 
20.0 
25.1 
86.8 


27.9* 


17.5 
23.9 
23.5 


1890 


1891 


1892 


80. 2 25. 6 


1893 


30.6 
24.4 
18.6 
28.1 
82.8 


25.9 
20.6 
16.2 
19.8 
28.0 


1894 


1895 


1896 


1897 





•Morriason's gauge. 
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LEySBS AND GRBVASSES. 

The following table gives the locatiou and size of oreTasses in the levees between 
Cairo and moatn of Lied River. The widths were measured with stadia; the aver- 
ftore depth of water flowing through the breaks was estimated from depths measured 
at points in aud near the breaks; the velocity was determined by timing surface 
doats, except at the Big^ break, where a meter was used. From these approximate 
data the approximate diseharge was deduced. 

Table No. 7.— Showing location, date of br^ak, and$ize of the erevaesee that occurred in 
the leveee between Cairo and month of Bed River during the flood of 1897, 

[Gauge leadings are from regular gauge records.] 

Dls- 
Becond. 




CarnthersTille 

Lintdale 

Midway 

Jna B. Driver 

Jts. D. DriTcr. 

Do 
Grider 

Do 

Do 
Falls.. 

Do 
Liwiers 

Do 

Do 
Kodena 

Do 

Do 

Do 

Do 

Do 

Do 
FloworLake 
Williamson 
Hubbard 
Westorer. 
ifodoc 
Between Modoc aud 

Uugheys 
Hufbeys 

Do" 
Dixie Bayou 
Sehoolhouse Bayou a 
W(K>d Cottage 

SIe<lge 

StinDywild 

Stop 

Dt^erfleld 
Shipland 

BiKg» 

lifed 

Glasscock 



a Cut by levee board. 



PLANT AND OUTFIT PERTAINING TO SURVEYS, GAUGES AND OBSERVATIONS, AND 
MISSISSIPPI RIVER COMMISSION. 

The steamer Patrol, snrvey boat Illinois, and fuel barge were used in the surveys 
of the npper river. They wintered at Lansing, Iowa, in charge of T. C. Hockridge. 
Only the minor current repairs were made, as the plant is in good condition. 

The steamer Search has been kept in commission throughout the year on discharge 
work, gan^e inspection, and in making low- water surveys in connection with dredg- 
ing operations during the months of September and October. 

A new mud dram and a new ice chest were pat in daring thf sammer and minor 
current repairs were made. 
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A new mad dram was pat on the MissiBsipni and several defectiTe sheets in 
boilers were replaced by new ones. A new liltering plant was pat on board. 

This steamer was cared for in winter quarters at East Cairo, Ky. After retan 
from the spring Commission trip she was laid np at St. Loais, Mo. 

OFFICE REDUCTION AND PLATTING PERTAINING TO SURYETSi GAUGES, AND OB8EI 

TI0N8. 

Current gauge records were reduced, tabulated, and issued. The pamphle 
stages for 1896 was compiled and printed. Monthly reports of operations were 
pared and printed. Proceedings of the Commissicm, sixty-fonrth to sixty-n: 
sessions, were printed. Annual report of the Commmsion was proof read. 

Colonel Stickney's paper on bank protection, with 35 plates, was printed. 

Captain Waterman's report on dredging operations between Cairo and Menr 
daring season of 1896 was printed. 

Gauge hy drographs for the year 1896 were drawn . Bilozi tide records were parti 
reduced. Pilots' soandings on shoal crossings from St. Paul to Vicksborg in 
were compiled and tabulated, tracings were prepared showing controlling levee 1 
below Cairo, and they were blae-printod. 

Soandings of the low- water snrvey were platted from Baton Roage to Donald 
ville. Nine hundred of these sections were platted. Areas of bank-full, medi 
audlow-stage sections 1882-83 and 1895-96 were measured with planimeter and refl 
were tabulated and platted. 

Soundings of the season of 1895, Davenport and northward, were platted, 
field notes of the survey, Arnolds Landing northward to near BrownsYllle, Mini 
distance by river of about 160 miles, were reduced and platted. The aoondingt 
the same reach were platted, and elevations and descriptions of high-water mi 
and bench marks were deduced and tabulated. 

Tabulations were also prepared showing discrepancies in levels and the sot 
slope of the river, all pertaining to the field seaeon of 1896. 

Profile and alignment of levees along the St. Francis and White River fronts 
part of the Upper Mississippi levee were platted and drawn. 

Computations and reductions of high and low discharge measurements at var 
stations were made. 

MAPPING AND PUBUCATION OF MAPS AND CHARTS. 

The work of drawing the detail ohart>s pertaining to the general snrvey of 
river has been continued. Charts 144, 145, 146, 147, 148, and 149, covering the i 
from Keithsburg, 111., to Davenport, Iowa, were completed and printed. Charts 
151, 152, 153, 154, 155, 156, and 157, pertaining to the work of 1895, Davenpoi 
Arnolds Landing, have been projected, drawn, and nearly completed, except sc 
and index. Charts 70, 71, 72, and 76 were printed. Inch-mile sheet 26 was < 
pleted and sheets 26, 27, and 28, Donaldsonville, La., southward, were piin 
sheets 119 and 120, from near Keithsburg, 111., northward, were completed 
printed. Sheets 1 and 2 of the upper alluvial valley map, covering the river i 
Cairo, 111., northward about 450 miles, have been printed. The district map, C 
to the Gulf, showing the Engineer and Levee districts, the river and short port 
of the tributaries, controlling levee lines, and tables of distances, was drawn 
printed in color. 

Four atlases showing the river from Cairo to the Gulf, scale 1 : 20,000, were 
pared to show controlling levee lines and sJl works of improvement sinoe orgaz 
tion of the Commission. 



LOW-WATER SURVEY, VICKSBURG TO DONALDSONVIIXK— COMPARISON 

SECTION ELEMENTS. 



OF CR 



This work is a continuation of the low-water survey, Arkansas River to Vicksb 
which was made in the fall of 1894. The results of the comparisons of cross-sec 
elements of that portion of the river are given in the Report of 1896, pages 3 
3598. 

The objects of these surveys are to ascertain the amonnt and character of 
changes in bank lines and sections of the bed between the high-wat-er banks 
have occurred since the first general survey of 1882-83. 

The same general plan has been followed in the reduction of the field notes anc 
comparison of the various elements as was used in discussing the results betv 
Arkansas River and Vicksburg. 

A description of the field work of 1895-96 will be found in the Report for 1 
pages 3533-3535. 
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There were 68,40B Boandin^s taken in the sarrey of 1895-96, and consequently we 
have a like number of elevations of the bed from which the qaestion of elevation or 
deprenion of the bed can be deduced. In addition to the sonndings there were some 
36,^ points loeated above water, most of which gave elevations in the bed of the 
stream on the bars between the high- water banks. 

It may be said, therefore, that about 100,000 elevations of the rtver bed were deter- 
mined between Vicksburg and OoualdsonvilJe in the survey of 1895-96. This gives 
an average of about 365 elevations per mile of river that are connected with stable 
beneh marks and are available for future reference. There are 1,118 cross sections 
of the river from one high-water bftnk to the other which have been analyzed in 
this discussion. 

The first general survey of the river between Vicksburg and Donaldson vi lie was 
made during the winter of 1882-83. At that time numerous bench marks were 
eijtablishefi and their elevations above the datum were determined. 

In the first reach, Vicksburg to Natchez, the sections sounded and used in this 
comparison averaged a distance of 390 meters (1,279 feet) apart. The Waterproof 
Cut-off oecarred May 10, 1^4, after the first general survey was made. About 15 
miles of the river around the old bend is therefore omitted. 

In the second reach, Natchez to Red River, the sections average 312 meters (1,023 
feet) apart. 

In the third reach. Red River to Scott Bluffs, the sections average 387 meters (1,269 
feet) apart. 

In the fourth reach, Scott Bluffs to Donaldson ville, the sections average 536 meters 
(1,759 feet) apart. 

The river was divided into the reaches above named on account of the changes 
which occur in the physical conditions in the vicinity of Waterproof Cut-off, with 
river confined by levees on one side, above the mouth of Red River, due to its influ- 
ence as a tributary, and the basin being open at the lower end, below the Red River, 
in consequence of its tributary effect with main river confined by levees on one side, 
and from Scott Bluffs down on account of the river being confined on both sides by 
levees and also being in the region of practically stable banks. 

These features are so well defined that it was deemed best to treat each reach 
independently and then consider the entire distance as a whole. The survey was 
made after the great flood of 1882, which remained high until about August 1 and 
thcD fell steadily until about October 8. From Vicksburg to Natchez the stage 
averaged about 10 feet on Vicksburg gauge for two-thirds of the length. In the 
lower third of this reach survey was made on a rising stage, which reached 38 feet 
on the Natchez gauge at the close of the work. The survey of this reach was begun 
November 1, 18&, and completed February 22, 1883, except about 8 miles at the 
upper end, which was made about the middle of December, 1882. 

From Natchez to Red River the survey was made between November 8, 1882, and 
January 17, 1883, at an average stage of about 12 feet on the Natchez gauge. From 
Red River to Bayou Sara the survey was made between January 17 and February 
19, 1883, on a gradually rising stage ranging from 18.3 to 36.3 feet on the Natchez 
gauge. From Bayou Sara to DonaldsonvilTe the survey was made from January 8 
to March 17, 1883, at stages ranging from 14.5 to 31 feet on the Baton Rou^e gauge. 
About two-thirds of the work ending at Donaldsonville was done on a rising stage. 

The second survey, comprising the topography and hydrography between the 
hif h-water bank lines and levels, was made during the period rrom November 2, 
\m, to January 10^ 1896. 

This leaves a period of about thirteen years between the two surveys, and during 
this time great changes occurred in the bank lines of the upper reach. The Water- 
proof Cut-off shortened the distance between Natchez and Vicksburg about 12.5 
miles, and 4.5 miles of this distance was restored by the elongation of the bends. 
This shows that erosion was unusually active in this reach. 

The survey of 1895-96 was largely made at a very low stage of river. The river 
from Vicksburg to Natchez, about 100 miles, and Fort Adams to Donaldsonville, 
about 130 miles, was surveycfd at an unusually low stage ; much of the t ime the stage 
was the lowest ever known. 

Between Natchez and Fort Adams the survey was made during a rapid rise in the 
river. In ten days the river rose from 2.5 to 26 feet at Natchez. About 32 miles 
of river lying between Hutchins and Blackhawk was surveyed at a stage ranging 

from 16 to 27 feet on the Natchez gau^e. In discussing this last reach a low-water 

line was assumed which coincides with the average low- water line of the work 
above and below this reach. 

The relations existing between the stage and movement of sediment has an impor- 
tant bearing on these comparisons. It should therefore be remembered that the 

first survey was made Just after one of the greatest known floods and a good share 

of it was on the rising phase of the next flood, which was also a great one; while 
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the last survey was made just after two seasons of nnnsnally low water, mncl: 
being made during the lowest known stage. During the last survey there waa 
or no slope in the river from Baton Rouge to Donaldsonville. Such sedimc 
reached this section was necessarily deposited in the bed nnder these condition 
it may be swept out again by the next flood. This should be determined by an 
survey after the fltiod has subsided before any reliable conclusion as to perm 
changes in the bed can be reached. 

The results shown in the subsequent tabulations are derived from comparin 
conditions at two different epochs, which are about 13 years apart. The diffei 
found do not necessarily represent the resultant of all the changes that have 
place during that interval. They should, however, definitely mark any pers 
progressive change that has taken place. During the time elapsing between th 
surveys the conditions of the bed have doubtless varied widely iti. both dira^ 
from those found in either survey. 

The river has been divided into stretches embracing alternate pools or bend 
crossings, in order that like conditions might be compared and the difference! 
developed might be studied. As the crossings are frequently not coincident i 
two surveys a sufficient length has been taken to cover the crossings at both ej 
In some cases this requires that part of the pool in one or both surveys be inc 
in the stretch considered iis a crossing. Individual results might therefore be : 
fied by a different arrangement of stretches. The general result, 'however, i 
affected. 

The results for each of the individual sections, 1,131 in number, have been de< 
and tabulated so as to show for each survey the number of section, elevati 
water surface when sounded, the width, area, mean depth and maximum dep 
low water, medium, and bank-fiill stages. These elements are also shown graph 
on plates 19, 20, 21, and 22. 

The means of the elements bv stretches are also tabulated (see Table No. 8) an 
also shown graphically, as follows: Vicksburg to Natchez, Reach 1, on plal 
Natchez to Red River, Reach 2, on plate 24; Red River to Scot Bluff, Reach 
plate 25, and Scot Bluff to Donaldsonville, Reach 4, on plate 26. The sketches t 
ing the relative changes in mean sections, in bends and on crossings, are sho^ 
plates 27, 28, 29, 30, and 31. 

Table No. 9 gives the averages of cross sections by reaches, showing the bend 
crossings separately, and also showing the results as a whole with bends and 
ings combined. 

Table No. 10 gives the elements of controlling sections on crossings. In this 
the controlling section on any crossing is that section having the least thi 
depth. 

Table No. 11 is a tabulated summary of the mean changes in cross-section elen 

Table No. 12 shows for each survey the length of nver where the cross-sc 
elements of one survey exceed those of the other. 

These tables and diaj2:rams show fully the nature and magnitude of the eh 
that have occurred and do not need any minute explanation. 

The general conclusions derived from these comparisons are briefly as follow 

1. The channel capacity of the bed of the river between higli-water banki 
greater in 1895-96 than in 1882-83, due mainly to changes above the medium 
Une. 

2. The thalweg depths on the crossings were greater in 1882-83 than in 1895- 
all of the reaches. 

3. The thalweg depth in the bends was greatest in 1895-96 In the first react 
greatest in 1882-^3 in reaches 2, 3, and 4. 

4. As a whole, the combined pools and crossings, Vicksburg to Donaldson 
the average of 1,131 sections, snows both mean and thalweg depths great€ 
1882—83. 

5. Considered by length of river the width was greater in 1895-96 for 58.6 per 
of the length at low water, 64.5 per cent at medium stage, and 68.2 per cent at I 
full stage. 

The area was greater in 1895-96 for 45.7 per cent of the total length at low ^ 
46.9 per cent at medium stage, and 51.5 per cent at bank-full stage. 

The mean depth was greater in 1895-96 for 41.1 per cent of the total length a 
water, 42.7 per cent at medium stage, and 35.8 per cent at bank -full stage. The 
imum depth was greatest in 1895-% for 39.5 per cent of the total length. 

(For further details see Table No. 12.) 
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-•^Xjr JTo. 8,—Comparison9 of crotB-Mciion eUmemU, ViekBburg, JfiM., to Danaldson- 
ville, La., surveyt of 1882-88 and 1895-96, 

""■■ i%fc— jire deri-vmd by avpmntbkg the river into lengths coTCting the alteniAte poolH and 

croeeings.J 

XT LOW WATER, 



XM*. / wh^T^^^S I ATW^ge width 






aOiS^OO, 1893.49, 1»&<4€L 



1,7W 

1,676 

1.748 

1,927 

1,739 

2.220 

1.741 

1.652 

3,284 

2,001 

1.306 

1,852 

1,784 

2.046 

1,346 

1,507 

1,569 

1,906 

1,607 

2,084 

2,492 

2,T70 

1,801 

2,037 

1,622 

2,005 

1,889 

2,824 

2,028 




of eros» 
acctioni. 



PMt 



1.754 
2,878 
1,247 
1.780 
1,781 
2,570 
1.845 
2,501 
1,391 
1.661 
1,469 
1,604 
1,677 
2,061 
1,722 
2,622 
1,980 
2,454 
1,705 
2.488 
1,781 
2.978 
1,606 
1.920 
1,702 
2,509 
1,966 
2,517 
2,496 

2,378 

1,865 
2,618 
1,978 
3,011 
1,894 
2,747 
1,787 
2.792 
8,339 
2,996 
2,992 
2.572 
1,845 
2,884 
2,483 
2,740 
2,202 
1,898 
2,079 
1,881 
2,829 
1,582 
2,212 
1,828 
1.831 
1,701 
2,261 
2.681 
2,102 
1,609 
2,483 
2.016 
8,687 
2,110 
2,157 
1,864 
8.236 
1,920 



ATerkj^ MPbm of 
cTou H«tionfi. 



Sq./L 



06,192 
31,264 
34.910 
34,860 
86,617 
84,816 
84,680 
80,712 
28,440 
39.408 
~» *60 
:.'■ .-76 
4'.., k89 
IN. 152 

:>] . ei8 
'27. 120 
47 709 

:?f^ T76 
'2l^^27 

■J^. ;13 
07. l:18 
Til. m 
70. Kl7 

:ii,-B7 
^5. 1 '83 
41,]88 

61,015 

72,668 
60.517 
70,063 
66,914 
72,441 
83,735 
86,464 
81,108 
89,400 
43,894 
35.889 
80,704 
67,985 
42,119 
34.793 
42.107 
60,664 
64.670 
60,345 
60,035 
54,044 
65.676 
58,562 
50,500 
74,203 
68,760 
52,363 
84,019 
133,531 
78,722 
64.049 
69.041 
75, 178 
76,527 
80,645 
83,030 
66,231 
89.898 



Sqjt 



57,668 
31,482 
86,370 
46,800 
46,846 
84,480 
42,616 
27.692 
82,726 
87,274 
35,672 
40,208 
44,917 
41,885 
57. 913 
40.320 
56,029 
67,067 
56,086 
41,033 
60,007 
45,469 
57.649 
63,168 
77,604 
44,828 
46,051 
62.797 
62,882 

62,998 

64,186 
61,734 
58,814 
68,611 
66,062 
53.676 
70,126 
68,264 
51.224 
38,499 
88,101 
49,708 
67.702 
60.385 
60,108 
60.540 
60,433 
68,468 
62,806 
61,977 
65,037 
48,088 
67,845 
64,215 
64,660 
66,338 
65,523 
65,851 
72,899 
77,017 
76,033 
71,790 
50,136 
66,323 
71,297 
69,631 
67,266 
71,700 



ATBntge mnui 
d«plb lit l«w 



laes^fts, istHMw. 



Fs0L 



88.1 
21.9 
23.2 
17.9 
21.2 
16.2 
20.2 
19.6 
21.9 
20.2 
22.6 
26.5 
28.1 
14.7 
30.7 
26.7 
33.9 
17.6 
33.8 
12.5 
10.8 
15.3 
88.5 
87.8 
47.6 
20.6 
19.0 
12.9 
23.2 

22.8 

28.9 
19.7 
34.1 
23.7 
39.1 
43.9 
48.0 
26.0 
14.1 
16.9 
16.7 
41.6 
41.0 
19.7 
21.4 
17.4 
38.0 
33.7 
30.9 
29.0 
19.1 
35.7 
29.9 
33.1 
85.1 
41.4 
22.8 
43.9 
64.2 
46.0 
23.3 
31.3 
23.4 
35.2 
33.7 
43.1 
21.5 
89.7 



F€«L 



34.1 
14.1 
29.2 
26.9 
26.2 
14.6 
24.2 
11.3 
23.6 
20.7 
24.4 
25.6 
27.4 
21.7 
34.6 
16.2 
30.3 
26.5 
32.9 
17.9 
30.6 
16.4 
39.0 
33.2 
47.8 
18.8 
24.7 
21.1 
21.3 

27.8 

36.7 
22.9 
30.0 
17.9 
30.4 
19.6 
40.5 
26.0 
10.9 
13.0 
13.2 
19.7 
32.7 
17.8 
21.5 
23.0 
29.4 
37.4 
31.6 
33.6 
10.6 
29.3 
17.1 
30.3 
35.0 
36.2 
30.0 
21.8 
35.4 
48.1 
33.4 
38.0 
16.2 
32.2 
33.6 
89.4 
21.1 
89.3 



Arormi^n nmil- 

muiEi dtpth «t 

loTT water. 



ia8a<83. Ii95-»au 



JWt 



68.2 
41.4 
43.1 
30.1 
30.2 
27.0 
28.6 
31.9 
27.8 
28.7 
32.4 
41.4 
42.4 
24.9 
44.4 
38.7 
45.5 
35.8 
47.3 
32.3 
22.2 
20.6 
65.0 
67.5 
67.8 
40.6 
33.2 
27.6 
46.8 

58.1 

61.2 
38.7 
69.2 
51.3 
71.6 
81.0 
87.8 
40.8 
27.2 
30.7 
29.3 
65.7 
66.9 
38.0 
42.8 
28.2 
73.9 
66.0 
55.7 
55.2 
34.6 
70.9 
56.3 
65.9 
59.0 
75.6 
45.7 
78.4 
107.7 
97.3 
36.9 
62.8 
38.6 
66.8 
57.3 
77.7 
85.1 
74.7 



'i^^ 
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Table No. 8. — Campariaons of cro$$-9eciion elemenU,Viok9burg, Mi8$,, eie. — Co 
AT LOW WATER-Continued. 



No. of 
stretch 



Dis- 
tance 
from 
Cairo. 



Average sta^e 
when sounded 
(above Memphis 
datum). 



1882-83. 180^-96. 



69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 



Milet. 

784.8 
790.2 
792.0 
793.9 
795.1 
707.7 
799.9 
804.7 
806.6 
811.4 
812.8 
816.9 
818.6 
8X1. 3 
825.1 
827. 2 
830.5 
835. 
839.6 
842.9 
846.5 
849.8 
8.'il.5 
857.5 
861. 3 
864.0 
866.0 
870.6 
H72. 8 
877.0 
879.6 
882.3 
885.3 



Feet. 
37.8 
37.4 
37.5 
37.6 
37.6 
38.0 
36.0 
24.8 
24.6 
24.1 
23.9 
23.5 
22.7 
22.6 
22.7 
23.5 
23.1 
27.7 
29.9 
30.4 
31.5 
32.5 
33.0 
33.1 
32.7 
3:i. 
32.8 
32.8 
32.2 
32.1 
31.8 
31.7 
31.2 



Feet. 

11.8 

11.3 

10.9 

10.5 

10.6 

10.6 

10.4 

9.8 

9.3 

8.9 

8.9 

8.3 

8.4 

8.4 

8.5 

8.4 

8.2 

8.8 

0.1 

0.1 

8.4 

8.5 

8.1 

8.3 

8.1 

8.1 

8.2 

8.4 

8.5 

8.6 

9.3 

0.2 

8.7 



Average width 
of cross 
sections. 



1882-83. 1805-96. 



Feet. 
2,884 
2,085 
1,905 
2,055 
1,974 
1,966 
3,133 
2,090 
2, 412 
2,054 
2.720 
2.462 
2,790 
1,990 
1,985 
2,100 
2, 022 
2.244 
2, 0.13 
2,314 
2,329 
2,385 
2,756 
2,225 
2, 833 
2,251 
2,624 
2,564 
2,533 
2.519 
2,640 
2.277 
2,362 



Average area of 
cross sections. 



1882-83. 1806-06. 



Feet. 

2,356 

1.880 

2, 176 

2,315 

2,105 

1,916 

3,130 

2.154 

2,752 

2.027 

2,970 

2,620 

2,932 

1,877 

2,011 

2,220 

2,185 

2,466 I 

2,732 

2,437 

2,540 

2.447 

2,816 

2, 343 

2,928 

2.267 

2, 742 

2,487 

2.C50 

2.493 

2,640 

2,360 

2,313 



Sa.ft, 
97,807 
90,578 
71,300 
86,042 
105.208 
08.668 
75, 012 
77,861 
70,368 
101,423 
80,540 
60, 772 
05,024 
91,790 
106,568 
87,971 
126, 520 
07,752 
03,011 
102,382 
106. 785 
115.032 
107, 088 
105.429 
108, 440 
135, 231 
117,432 
122, 902 
113,470 
116, 055 
112, 069 
150, 310 
140, 593 



81,671 
75,528 
80,377 
70,387 
85,472 
83,378 
70,888 
75,042 
82,056 
106, 818 
77,880 
70,670 
84,804 
80,762 
106, 605 
91,426 
126,620 
04,138 
03.004 
102.106 
102,250 
108, 175 
105.600 
103, 691 
104,484 
119. 804 
110,248 
110,303 
111,300 
111,120 
115,207 
132,086 
139. 833 



Average mean Aver 

depth at low I mnm 

water. I Ion 



1882-83. 1805-06. 1882-8 



Feet. 
35.3 
45.9 
48.0 
43.0 
53.3 
50.2 
26.6 
38.8 
33.3 
40.8 
31.5 
28.7 
28.2 
46.8 
54.0 
41.0 
61.6 
44.0 
36.0 
47.7 
46.0 
40.5 
40.5 
40.4 
40.8 
62.4 
45.8 
63.4 
45.5 
50.0 
42.4 
69.4 
61.3 



FeeL 


Feu 


35.1 


55. 


41.2 


100. 


37.7 


77. 


33.6 


89. 


40.5 


94. 


44.6 


03. 


26.3 


46. 


37.3 


70. 


30.4 


53, 


53.0 


oa 


27.6 


49 


aas 


65. 


29.4 


57. 


48.8 


87. 


53.3 


101. 


41.0 


72. 


58.8 


101. 


38.8 


66. 


35.0 


73, 


46.3 


lOL 


40.4 


65. 


45.7 


103. 


30.7 


60. 


46.6 


102. 


37.2 


73. 


55.2 


116. 


41.2 


86. 


47.6 


107. 


42.6 


68. 


47.1 


94. 


43.0 


63. 


58.1 


116. 


61.0 


111. 



AT MBDIUM STAOK. 



1M' 



.III u 



No. of 
stretch. 


Dis- 
tance 
from 
Cairo. 


Average stage 
when Rounded 
(above Memphis 
datum). 


Average width of 
cross sections. 


Average area of 


Aven 

de] 

medii] 




1882-83. 


1805-96. 


1882-S3. 


1895-06. 


1882-83. I 1805-06. 


1882^ 




Milee. 
598.0 
601.3 
603.0 
605.5 
608.3 
611.0 
613.4 
616.6 
619.0 
620.6 
622.5 
624.5 
625.8 
629.0 
630.6 
632.7 
634.5 
637. 5 
639.0 
641.2 
643.8 
646.3 
648.0 
6.50.0 
652. 
655.0 
657.0 
659.3 


Feet. 


Feet. 


Feet. 


Feet. 


Sq./eet. 


Sq./eet. 


Feet 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 


64.2 
62.5 
61.5 
58.9 
57.9 
56.7 
66.6 
57.1 
57.2 
57.5 
57.5 
57.3 
57.2 
56.1 
64.6 
54.2 
53.8 
53.0 
51.7 
50.4 
48.9 
48.6 
49.2 
49.0 
49.9 
61.2 
53.0 


48.2 
46.6 
46.2 
45.9 
45.2 
44.3 
41.5 
39.5 
30.4 
35.9 
35.3 
35.2 
35.0 
34.6 
34.5 
34.5 
34.2 
34.1 
34.0 
33.7 
32.3 
32.3 
32.9 
83.0 
33.3 
33.6 
33.1 


8,308 
6,010 
5,752 
8,573 
3,693 
3.822 
3.755 
8,777 
3, 726 
3,757 
5,802 
3.926 
3, 324 
3,767 
3,104 
3,717 
4,004 
8.924 
3,412 
5, 431 
4,294 
3,754 
3.084 
3,473 
2, 701 
6.840 
6,577 


2,017 
6. 756 
4,977 
4,730 
3,094 
5,148 
3,664 
5,502 
8,443 
4,344 
7,800 
5,248 
3,778 
8,684 
3. 222 
3,490 
3,657 
4,574 
3,026 
5.006 
3. 533 
3.432 
3,725 
4,294 
2.783 
5,935 
7,356 


147.740 
143. 072 
160, 670 
125, 170 
126,743 
185,832 
128,760 
126,407 
121, 767 
145.511 
122, 635 
164,364 
143,750 
136,898 
120,420 
123. 408 
143, 260 
141,025 
124.880 
158. 440 
137, 647 
143,071 
146,846 
161, 550 
137.386 
168, 202 
164,047 


137,806 
163,824 
161,433 
140,603 
127, 086 
152, 338 
137,351 
162,880 
121,368 
147,283 
168, 820 
150,088 
143,034 
140,034 
143,401 
142.382 
149, 049 
158,657 
144,208 
164,700 
120.080 
153,680 
143,304 
160.084 
140,283 
172,604 
186.721 


4a' 

28.i 
27. ( 
85. ( 
34.: 
86.2 
85. 
29.5 
32. < 
38.1 
21.1 
42.J 
44.^ 
36.! 
40.' 

34. ( 

36. f 

35. S 

37. ( 
29.1 
82.2 

38.: 

4&( 
47. ( 
82. S 
25. « 
24.S 
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G->mpanson*oJ'^os,.^tion elen^enU, Vicksburg, MUs., eto.-Continn^ 



^boj-eAfetnpbiB / crosaBectdana. ' 



3, 842 
a, 400 
3, 7S9 
3, V&O 
a, J.70 
3, 303 

«, 920 

a, 232 

4. 032 
0, 530 

2, «»2 

3, 146 

5. S28 
*, 8«K> 
3,423 
S, OT7 
3, 907 
2,960 
8.426 
3, 3T» 
3.901 




u£T AfJSVXlTM ST^GE^Coniinued. 



Average area of 
cross sections. 



1S82-S3. I 189S-Oe. 1882-83. I 1895-96. 



4, 031 
3, 3€fG 



4, 373 



4,155 

8, 309 

3,540 

3,846 

8,035 

8, 183 

2,843 

3,406 

4,303 

4, 003 

3,395 

2,943 

2,942 

4,472 

8,813 

8,407 

2,970 

2,551 

3,642 

2,568 

2,943 

8,816 

2,826 

2,962 

2.965 

3.102 

4,595 

8, 5«0 

8,03» 

2,493 

^, S05 
2. ^y^^ 

^ *?^ 



3, 964 

3, 522 

3, 35« 

4, SST 
4, 5«9 
4. 20T 
3, 806 

2. 7X2 

3, 035 

^. 23i 

5. 024 

4,4^2 

3, 4«3 
^. XV5 
G, G43 

3. T42 
3. lOO 

2. »^5i 

3. 4»X 
*• 03g 
3.312 
3. 369 
3. X8« 

»• ^^ 
3, OOJ 
3^ 2X3 
sI 230 
5: -742 

3l €>»0 
*: 324 
4.1 X40 
3l &1» 

i:302 
3, 3&3 
3. ^^^ 

S; 03& 
3, •7«« 

^, 82 X 

«2, OX3 

•2. -y^S 
S^ 493 

2, S8« 

», 3 + 9 

5,149 

2, ^*^5 

3 <.i92 

^' ^12 1 

2. '*28 

'^ li46 

■i, ii58 

2,031 

2,889 

2,660 

2.682 



1 



Sq./eet, 
138,123 
140, 049 

1M,866 

152, 505 
139. 923 
142, 511 
148,766 
134,862 
151, 248 
141,312 
131, 486 
163,460 
140,820 
149,157 
146,592 
134,449 
146,899 
133, 114 
151,647 
127, 352 
140, 723 
144,627 
136,004 
150,366 
163,954 
142,090 
144,620 
153,426 
143.990 
150,044 
150,966 
206.988 
142,540 
iei,277 
163,744 
173,594 
158, 817 
152, 129 
150,767 
167,258 
164,188 
177, 326 
156,523 
156,535 
166,218 
164,588 
161,825 
163,854 
148,543 
150, 736 
167,289 
158,830 
158, 364 
154,632 
148,511 1 

i;itt. '^oij 

17*,VHl& I 
144.232 I 
146. 6S3 
15k;,491 
151,315 
\m, 748 

] &7. 432 
174. ?09 
161, 4M 
lft5,S02 
1&4J)30 
li>5.0tr7 
14B.714 
IPO, 423 
175,080 



Sq.feet. 
1^,640 
149, 332 

152, 392 

128,257 

134.220 

133, 628 

146, 594 

180. 642 

136. 215 

126,304 

140,824 

176,207 

156, 757 

162,704 

151,029 

127, 792 

159.860 

154,740 

156.182 

144. 168 

140.660 

183,838 

183,154 

152, 500 

181, 176 

145, 412 

134,890 

134, 039 

141,322 

153, 512 

147, 001 

146,743 

137, 572 

162, 813 

154, 614 

163, 410 

142,806 

141,451 

133,507 

166,770 

142,883 

151,489 

137,228 

142. 025 

165,969 

148, 160 

145,333 

170. 706 

145.828 

150, 372 

177, 895 

154,780 

163. 591 

168,252 

146,307 

161, 947 

136.209 

190 ?33 

Ui 84 

14U ^28 

152. 143 

1M3, €80 

167. U02 

159,052 

H7.269 

ISS. :j64 

160, H87 

166,868 

154, :W0 

154,573 

ir/j 435 

li"J, 726 

169,806 

175,167 



I ■ I 









• i 



'!., 






I " 



11 



iM 



I- 



3678 REPORT OP THE CHIEF OP ENGINEERS, U. 8. ABMY. 

Table No. 8. — ComparUons of eron-tectum eUmm^U, VtckMbwrg, Mi$$,, ete.— Con 

AT BANK-FULL STAaX. 






1 
2 
3 
4 
5 
A 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
28 
24 
25 
26 
27 
28 
20 

30 

81 
82 
88 
34 
35 
86 
87 
38 
30 
40 
41 
41 
48 
44 
45 
46 
47 
48 
40 
50 
61 
52 
58 
54 
95 
56 
57 
58 
50 
60 
61 
62 
68 
64 
66 
66 
67 
68 
60 
70 
71 
72 



DJa 

tanee 
frttm 
Cairo. 



608.0 
601.8 
603.0 
006.5 
608.8 
61L0 
613.4 
616.6 
610.0 
620.5 
622.6 
624.6 
626.8 
629.0 
630.6 
632.7 
634.6 
637.6 
630.0 
641.2 
643.8 
646.8 
648.0 
650.0 
652.0 
655.0 
667.0 
650.3 
661.2 
664.6 
679 7 
682.0 
684.4 
686.0 
690.0 
691.5 
695.2 
698.4 
701.0 
705.0 
707.0 
709.8 
713.7 
716.0 
719.4 
721.0 
728.0 
725.4 
727.4 
728.9 
732.9 
736.5 
738.0 
742.0 
743.4 
745.9 
747.2 
750.2 
752.4 
754.2 
756.8 
757.4 
769.0 
763.8 
766.0 
771.8 
772.6 
777.6 
778.4 
788.8 
784.8 
790.2 
792.0 
798.9 



Arerfrge binge 
wlien dCHi nded 

datum). 



Feet. 



64.2 
62.5 
6L6 
58.9 
57.9 
66.7 
56.6 
67.1 
67.2 
67.6 
57.6 
57.3 
57.2 
56.1 
64.6 
54.2 
53.8 
53.0 
61.7 
60.4 
48.9 
48.6 
49.2 
49.9 
49.9 
51.2 
53.0 
62.2 
61.0 

52.3 

65.4 
58.4 
50.8 
59.7 
59.6 
61.7 
58.4 
33.8 
32.9 
33.2 
82.8 
32.7 
32.4 
88.2 
82.6 
81.6 
80.3 
30.0 
29.7 
28.9 
28.2 
27.0 
26.0 
25.4 
25.2 
26.1 
84.6 
82.9 
86.8 
81.8 
8L9 
8L6 
81.0 
80.4 
29.7 
80.2 
80.8 
35.4 
87.8 
37.4 
87.6 
37.6 



1805-00. 



FesL 



48.2 
46.6 
46.2 
46.9 
46.2 
44.8 
41.5 
30.6 
86.4 
85.9 
85.8 
85.2 
85.0 
84.6 
84.6 
84.5 
84.2 
84.1 
84.0 
83.7 
82.6 
82.3 
82.9 
88.0 
83.3 
83.6 
33.1 
38.9 
88.1 

82.6 

82.8 
82.2 
81.2 
80.2 
28.8 
87.8 
27.2 
26.8 
25.8 
26.9 
29.9 
83.7 
42.2 
42.9 
42.9 
43.9 
48.7 
48.6 
43.4 
42.9 
41.7 
87.6 
82.8 
80.8 
84.0 
81.8 
18.7 
17.9 
14.8 
18.7 
18.9 
18.9 
18.6 
12.9 
17.7 
12.5 
1X1 
11.7 
11.8 
11.8 
10.9 

ia5 



Averifre ^^-i^^th of 



18^-«3^ 1895-96. 



FeeL 



4,179 
8,054 
7,258 
4,418 
4,186 
5,828 
6,336 
4,929 
5.244 
4,169 
6,690 
6,422 
4,281 
4.240 
8,991 
4,691 
6,408 
4,086 
8,848 
6,911 
4,579 
4,257 
8,681 
4,164 
8.173 
7,064 
8,040 
4,389 
6,932 

5,159 

4,170 
8,623 
6,861 
6,527 
8,968 
4,062 
3,229 
8,248 
6,718 
4,372 
5,995 
8.096 
4,416 
7,700 
7,108 
7,701 
4,828 
8,422 
4.188 
3.248 
8,617 
8.785 
4,869 
4,606 
8,846 
4,692 
4,013 
3,413 
3,873 
8.628 
8,499 
4,612 
4,188 
8,660 
8,096 
8,830 
6,980 
8,888 
8,787 
8,601 
2,896 
8,934 



I^$L 



8,769 
6,768 
6,728 
6,600 
6,570 
6,986 
4,776 
7,880 
6,U8 
4.430 
8.406 
6,878 
4,604 
4,786 
6,071 
4,692 
6,288 
5,880 
6,488 
6,182 
4,595 
8,616 
4,898 
6,811 
8,668 
8,840 
U,417 
4.676 
6,630 

6,808 

6,087 
8,908 
6,198 
6,711 
6,061 
4,849 
8,421 
8,180 
7,494 
6.348 
6,178 
6,126 
4.420 
7.991 
10,836 
7,817 
4,869 
8.968 
4,628 
8,476 
8,687 
4,674 
4,494 
4.838 
8,780 
6,186 
4,280 
8,426 
4,068 
4,886 
8,878 
4,641 
4.277 
8,661 
8.176 
8,828 
6,916 
8,784 
2,801 
8,864 
2,865 
4,175 



ATcnga itre& oT 



I883-BI. 



Sq./eet, 



199.803 
847,068 
264,080 
192,187 
188,480 
203,944 
193,156 
195,060 
182,628 
206,564 
224.688 
829.092 
194,614 
195,000 
168.240 
160.442 
191,060 
190,018 
175,200 
288,788 
206,616 
206,978 
193,863 
220,688 
179,676 
177.270 
276,478 
201,857 
220.668 

183,686 

212,818 
104.920 
807,501 
220.880 
188,066 
211,223 
191,848 
187,297 
278,998 
213,306 
884.808 
189,128 
192,822 
268.704 
882,768 
234,626 
lft2.768 
103,018 
211,028 

im\ CJ06 

2(14.728 
185.080 
2(^.940 
an, 306 
211.601 
2ti,'*. 388 
2IL-L.229 
205, 346 
2Gi 600 
2(11.210 
216.948 
2:^.078 
2^7, ROO 
207,208 
190,561 
197,768 
23 e, 641 
212 700 
23^,180 
1W5.!I00 
THrl ;t86 
205,i)60 
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TiW-R ^^X'-Comparisoms of oro^s^eeiion eUmumU, V%ek$burg, Ifiw., ete.— Continued. 









-A.X :B-A.KrK:-B»UIJL 


STAOB-Continued. 












Average «tAff» 
when soiuKled 














So.cf 


Dii- 
taooe 

fnm 
(kin. 

JTOk 

7K.1 
7W.7 


▲▼erage width of 
oroM Mctiont. 


Avenge area of 
cion sections. 


ATorage mean 

depth at 
mediam stage. 


^ 


1882-«3. 


1 I89ft-«e. 


1882-88. 


1885-96. 


1882-88. 


1895-96. 


1882-88. 


1895-96. 


m 


37.6 




2,860 


FBet. 
2.868 


"^S^o 


*^fe 


FeeL 

69.9 


64.1 


SS.0 


XO-« 


8.231 


8.180 


190,486 


174, 170 


59.2 


55.7 


fz 


86.0 


xo. * 


4,078 


4,048 


210,516 


217,178 


53.5 


54.8 


2A.8 


•-3 


2,928 


8,072 


182,468 


186,325 


65.4 


68.8 


\ M.t 


34.6 


9.3 


3.068 


3.202 


189,096 


199. 916 


63.5 


68.1 


7B... 


A W\.4 


24.1 


3. d 


8.227 


3,471 


202,511 


216,206 


63.6 


63.1 


■»... 


. 81J.« 


28.9 


3.3 


8,187 


8,245 


190,530 


192.650 


61.5 


60.0 


W... 


. n&9 


33.5 


8.8 


6.117 


6,296 


211,610 


217. 754 


42.8 


42.8 


a.... 


. Hit 


22.7 


8.4 


8.806 


8,966 


198,042 


210,232 


52.5 


53.6 


B.... 


. ffil.1 


22.6 


8. 4 


8,290 


8.502 


184,456 


183,888 


56.4 


51.4 


«.... 


82J.1 


22.7 


8.& 


8,044 


8,107 


186,260 


189,909 


62.8 


61.4 


jf.... 


WU.i 


28.6 


8.4 


2.509 


2.590 


166,474 


170. 168 


64.9 


65.7 


ft.... 


830.5 


23.1 


3.2 


2.742 


2,750 


202,836 


208,907 


74.6 


74.6 


9S 


835.0 


27.7 


8.8 


2.784 


2,829 


174,098 


175,593 


68.7 


62.8 


gi 


839.0 


2d.« 


3. X 


8.831 


3.527 


180,856 


179,057 


56.4 


52.7 


tt 


842.0 


90.4 


3.x 


8.217 


8,144 


186,117 


190,340 


59.1 


62.8 


» 


846.5 


31.5 


3.4 


2.748 


2,878 


181, 812 


183,067 


66.6 


63.8 


N 


849.8 


32.5 


I 3. S 


8.215 


8,088 


193, 152 


191,152 


61.0 


63.2 


n 


851.5 


, 83.0 


\ 8. X 


8.194 


8,246 


193,524 


195,552 


62.0 


61.4 


§t 


857.6 


33.1 


I 3.3 


2.006 


2,728 


174.096 


176,760 


65.5 


65.9 


e 


88LI 


\ 32.7 


1 ^ 1 


8.297 


3,277 


188,128 


186,896 


58.6 


58.0 


M 


864.0 


1 33.0 


I 8- X 


2,862 


2,687 


200.787 


186,553 


70.7 


71.0 


K 


M8.C 


\ 32.1 


^\ . 3.2 


2.942 


3,036 


190,816 


190. 924 


66.2 


68.7 


W. ... 


810.< 


l\ 32.1 


i\ 8.4 


2.000 


3,037 


195,302 


185,310 


68.7 


64.0 


fi ... 


1 m. 


b\ 32. 


2\ 8. S 


2.823 


2,963 


170, 490 


181,403 


64.6 


62.1 


98 


«n. 


o\ 32- 


l\ 3.« 


8.233 


8,170 


182,015 


180,224 


57.6 


58.4 


99 


.\ «TO 


h\ 31. 


B\ 3.3 


2,044 


2,981 


176,800 


181,977 


60.1 


61.1 


100 


.\ wa 


-3\ 81 


.7 1 0.2 


8,217 


2,916 


213,617 


196,187 


68.6 


68.4 


101..., 


\ " 


u\ ^1 


.21 «.7 


2.737 


2.789 


201,298 


200.283 


74.1 


74.8 



Tabix 'No.^.—Aoeraiiet oif cromM-secHon 0l€fmenU hyreaoheB, Vtckabwrg to DanaldsonviUe, 

( AatbA ai«teBM'Mt««6& aeoiioiBB and the lengths of stretohea wy thronghont the whole length of 
Tivvc eoDsMsie^tkxa averagea bore giren are weighted aooording to the lengths inrolTed.] 

BVNDS a88.5 MILBS). 



Average 
widths. 



I«i>w "wator: 

'Vickaborgto Hatches.. 

Katches to Red River .^ 

Bad lUver to Soot Blnfb. . . 

Soot Bhiib to Donaldson- 

▼ffle 

Medlom stage: 

Vlakaborg to liTatchea. . . . 

batches to Bed River. .- • 

Red River to Scot BlnflTs... 

Soot Blnifs to Donaldson 

▼file 

Bank-faU stage: _ ^ ^ 

VScksburgto »atohes.... 

Katcbes to Bed R»w- "- 

Red River to ScotBlafib. . 

Soot Blofb to Donaldson- 

▼Ule 



1882-88 



1,861 
2.007 
2,166 

2,888 

3,878 
3,661 
8.187 

2,609 

4,801 
4,210 
3,535 

2,*975 



1895-96. 



1,777 
2.116 
2,054 

2,379 

3,969 
3,710 
3,223 

2,753 

5,472 
4,689 
8,599 

2,921 



Average areas. 



1882-88. 



58,026 
61,534 
87,592 

121,167 



145.295 
156.813 

168,730 

206.368 
205,265 
108,581 

191,300 



1805-96. 



68,826 
60,101 
80,799 

111,976 

141,628 
141, 107 
149, 575 

150,099 

212, 316 
209,584 
191,860 

188,949 



Average mean 
depths. 



1882-83. 1895-96. 



30.2 
82.4 
44.8 

64.8 

89.1 
41.4 
52.0 

66.6 

45.1 
51.0 
58.6 

66.0 



81.4 
80.5 
41.0 

60.9 

39.2 
40.2 
48.2 

69.7 

42.8 
47.1 
65.2 

66.5 



Average mazl« 
m depths. 



5L1 
59.0 
82.8 

105.8 



1895-96. 



64.6 
53.8 
74.7 

98.0 
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Table No. 9. — Averages of oroea-aection elemenU by reaches, eie, — Continne 
CBOSSINGhS <105.6 MILBS). 



Beach. 


Average 
widtt. 


Average areas. 


ATeragemean 
depth. 


Avera^ 
nmnic 




1882-83. 


1895-96. 


18S^^. 


1896-06. 


1882-83. 


1895^. 


1882-83. 


Low water: 

Vickabnrg to Natchea 

Natchez to Red River 

Bed River to Scot Blnfb. . . 

Scot Blafib to Donaldson- 

viUe 


2,093 
2,320 
2,633 

2,554 

4.178 
4,234 
3,299 

2,792 

5,090 
4,973 
8,624 

8.006 


2,345 
2,585 
2,757 

2,677 

4,601 
4.276 
3,367 

3,045 

5,594 
5,376 
3,595 

3,102 


44,534 
59,612 
81,583 

104,060 

145.871 
152.667 
158,380 

151,454 

207,496 
225,166 
206,135 

182,038 


46,006 
56.584 
78,817 

102,560 

151,824 
154,056 
155.586 

151,746 

221,599 
230,417 
201,216 

182,829 


22.8 
27.1 
33.6 

42.8 

85.7 
40.0 
50.0 

56.6 

48.8 
49.3 
58.9 

6L6 


20.8 
22.7 
30.8 

39.2 

84.0 
38.3 
48.2 

48.0 

42.3 
45.3 

57.5 

60.1 


37.5 
47.3 
96L8 

70.4 


Medium stage: 

Vioksburg to Natehea 

Natehez to Red River 

Red River to Soot Blaffs . . . 

Scot Blnfb to Donaldson- 

vllle 


Bank-fall stage: 

Vioksburg to Natchea 

Natobez to Red River 

Red River to Scot Bluffs. . . 

ville 





BENDS AND CROSSINGS GOiyTBINED (272.1 MILES). 



Low water: 
















Vioksburg to Natohes 


1,968 


2,025 


49,312 


50,406 


26,7 


26.5 


45.1 


Natehez to Red River 


2.127 


2,295 


60,800 


58,757 


30.4 


27.6 


54.5 


Bed River to Scot Bluffs. . . 


2.302 


2,258 


85,849 


80,079 


40.0 


37.0 


74.9 


Soot BlufliB to Donaldson- 














1 


ville 


3.427 


2,606 


114.256 


107,963 


49 4 


45 9 


90 4 ■ 


Medium stage: 






90.4 1 


Vioksburg to Natobei 


4,009 


4,389 


142,484 


146,076 


37.6 


36.9 




Natehez to Red River 


2,880 


3,926 


148, 115 


146,053 


40.9 


39.4 




Bed River to Scot Bluffs. . . 


3,220 


3,265 


157,267 


151, 318 


51.4 


48.2 




Soot Bluffs to Donaldson- 
















ville 


2,687 


2,877 


158,146 


154.756 


6L8 


64.7 




Bank-full stage: 








Vioksburg to Natohes 


4.927 


5,625 


206,295 


216,365 


44.5 


42.3 




Natchez to Red River 


4,501 


4,951 


212,866 


217.541 


50.4 


46.4 




Bed River to Soot Bluflte. . . 


3,561 


3,598 


199.868 


194.578 


58.7 


55.8 




Soot Bluffs to Donaldson- 
















ville 


2,988 


8,000 


187,688 


186.886 


64.1 


63.8 









Table No. 10. — Comparison of ooniroUing seoHons on crossings, surveys of ISSt- 

1895 96, 

[The controlling sections are not coincident on account of the shifting of the bara, hemoe ti 
two numbers given in column 2. The first one is the controlling section for the survey of 
and the socond is the controlling section for 1895-06. The con trolling section of each croasin 
section which shows the least thalweg depth.] 

LOW WATER. 



Number of streteh. 



Number 
of section. 



Width of cross 
section. 



1882-83. 1896-96. 



Area of cross 
section. 



1882-83. 1895-96. 



Mean depth at 
low water. 



1882-83. 1895-86. 



Max! 
depth 



Vioksburg to 
Natehez— 

2 , 

4 

6 

8 

10 , 

12 

14 

16 

18 

20 

22 

24 



7- 9 

16- 21 

33 

47- 50 

62- 63 

77- 79 

103- 98 

114 

132-137 

151-158 

171-175 

193-192 



Feet. 
2.680 
1,940 
2,860 
2,300 
1, 7.30 
1,200 ; 
1,330 
1,500 I 
2,200 ' 
2,440 i 
2,730 I 
1,720 1 



Feet. 
2,830 
2,450 
8,000 
2,570 
2,180 
1,760 
2,420 
2, 830 
2.400 
2,820 
3,080 
2,000 



Sq. ttei. 
30,960 
19, 140 
34.200 
29.840 
28,760 
36,300 
16.640 
87,160 
28,580 
20,920 
27,960 
61,280 



Sq.feet. 
28,106 
49,200 
29,940 
25,220 
35,740 
41. 340 
38.900 
89,480 
53,960 
29,100 
45,520 
68,240 



FteU 
11.6 

0.8 
12.0 
13.0 
16.6 
80.2 
12.5 
24.7 
12.9 

8.6 
10.3 
85.6 



FeeL 
9.0 
20.1 
10.0 
9.8 
16.4 
23.5 
16.1 
13.9 
22.4 
10.8 
14.8 
36.8 



FtA. 
+21.1 

22.2 
+17.0 
-fl9.4 

22.7 
+34.0 

20.8 
+33.6 

18.0 
+17.8 

14.6 
+48.3 
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Tablb No. 10.~(7onipari9oii 0/ controlling BoeHom on oro$Hng$, eto. — Continaed. 
LOW WATBB-CoiitiiiiMd. 



>amber of Btretoh. 


Number 
of Motion. 


Width of eroM 
wotioii. 


ArMof oroes 

MCtiOll. 


Mmui depth at 
low water. 


Maximmn 

depth at low 

water. 




1883-83. 


1896-96. 


1883-88. 


1885-96. 


1882-83 


1896-96. 


1883-83. 


1896-96. 






Tieksbarc to 
NBuW--(&nt*d. 

36 

28 


330-223 
238.340 
248-250 
283-284 

ao9-aio 

831-832 


FML 

8.740 
8»060 
8,440 
3,430 
3.030 
8.460 


8.960 
2,920 
3.780 
3.380 
8,600 
8.040 


36,200 
45.020 
61.800 
67.840 
66.600 


60,880 
63.200 
64.840 
68,480 
63,220 


12.1 
11.9 
13.1 
18.0 
22.4 
22.6 


16.1 
17.4 
19.6 
19.6 
16.7 
17.6 


. 33.3 

18.6 

30.6 

35.0 

+81.3 

+64.0 


FmL 
+24.0 

+83.8 

+26.0 

+84.8 

33l8 


29 


32 


34 


86 


24.0 






Sams.... 


48.780 
3.482 


48,820 
3,713 


683.620 
87,979 


796,640 
44,360 


397.9 
16.6 


800.7 
16.7 


470.8 
36.1 


453.6 


IffAMf 




25.1 




383-883 

408-397 

415 

450-449 

470- 478 

493-491 

635 

567 

586-586 

611- 620 

63^631 

654-665 




Vfttches to Bad 
River: 
$9 


8,480 
8.460 
1.660 
2.640 
8.920 
2.020 
2,740 
1,800 
2.080 
3,180 
3,090 
3.140 


4,040 
8.840 
8.660 
8.100 
8.120 
2.060 
2.540 
2.620 
1.770 
2.740 
2,100 
3.100 


43.520 
84.110 
68.640 
43,260 
36,030 
62.140 
67.770 
39,340 
79.800 
67.790 
127.200 
50.500 


61,840 
88,490 
41,880 
47,760 
59.440 
68,820 
52,640 
64,920 
68,280 
52,980 
66,310 
76,840 


12.4 
9.9 
84.4 
16.0 
12.0 
80.8 
21.0 
21.8 
38.8 
18.1 
4L1 
18.0 


18.7 
10.0 
11.8 
16.4 
19.3 
83.4 
30.7 
30.9 
38.6 
19.8 
26.8 
24.8 


16.0 
+14.8 
+46.0 
+25.8 

18.8 
-^66.5 
^.4 
+42.5 
+48.3 

25.0 
+85.6 

84.0 


+3L7 
13 8 


41 


43 


38.3 


44 


23 7 


46 


+24.8 
87 


48 


51 


+28.4 
38 6 


53 


55 

57 


48.0 

+27.4 
57.4 


59 


61 


+36.0 




' 




BOIM 


82,060 
2,672 


34.680 
8.890 


688.090 
67.841 


669,190 
55, 766 


278.8 
22.8 


353.1 
21.1 


439.1 
85.8 


367.6 


ikCA^m 




30.6 




686-684 

720 

767- 758 

790- 789 

825 

837-838 

858 

882 

900 

917- 918 

944-945 




Eed Rirer to Boot 
Bluffs: 
63 


8,780 
2.120 
8.210 
3,150 
2.080 
3.070 
3.340 
2,360 
2.500 
8.500 
2,050 


4.120 
2.000 
8.420 
2,320 
2,520 
2.300 
8.600 
2.630 
2.650 
2.700 
2.410 


80.440 
81,640 
68.480 
91,160 
106.000 
100,440 
66,840 
78,680 
93.120 
75.600 
81.840 


68,960 
75,960 
67,080 
79.800 
81,280 
96,920 
79.080 
86,240 
64,800 
86.480 
92,400 


31.8 
38.6 
21.3 
29.0 
60.9 
48.5 
20.6 
33.4 
37.2 
21.6 
89.9 


14.8 
37.9 
19.6 
34.4 
32.2 
42.1 
2L9 
32.7 
20.6 
82.0 
88.4 


+28.4 
+48.0 
+28.5 

86.5 
+64.6 
+67.8 

33.8 
+47.8 
+44.7 

41.6 
+59.0 


31 6 


65 


46 8 


67 


34.0 


09 


+41.6 
45.0 
51.0 


71 _.. 

78 


75 


+36.6 
43 


77 


79 


44 4 


81 


4L6 


84 


63 






Snrntr. ....... 


30,050 
3.783 


30.670 
2.788 


924.240 
84,022 


869.100 
78.100 


362.2 
82.9 


826.1 
29.6 


500.1 
45.5 


446 8 


Keans 




40 6 




964-966 
963-964 
1009-1010 
1025 
1047-1046 
1068-1066 
1086-1065 
U08 




Scot BIoA to Don- 
AldtonviUe: 
86 


3.860 
3.120 
3.300 
2,690 
3.970 
2.830 
2,560 
2.560 


2,990 
3,860 
2,770 
2,630 
3,150 
2,870 
2,600 
2,600 


105,720 
103, 360 
103.680 
111, 040 
111,360 
112.200 
90,220 
110,240 


88.260 
98.280 
101,320 
105, 200 
109,600 
111.200 
106.680 
118. 520 


44.8 
88.1 
46.1 
41.2 
28.0 
89.6 
35.4 
43.1 


80.2 
29.8 
86.6 
43.8 
34.8 
46.9 
42.7 
44.1 


+69.0 
+48.5 
+52.5 
+50.8 
+ 50.0 
+66.2 
+51.8 
+56.4 


61 6 


gj 


46 


89 


45 8 


91 


50 


93 


47 


95 


53 2 


97 


48.0 


99 


60 6 






Rmnf 


22.880 
3,797 


22,390 
2,799 


847,820 
106.977 


889.060 
104.883 


810.3 
88.8 


808.4 
88.6 


435.2 
54.4 


898.0 


mmuis ..::::. 




49 









MSDIUM STAOIB. 



TlcksbnrE to 
Natohes: 

2 

4 

6 

8 

10 

12 

14 

16 



7- 9 


6.600 


4,800 


173,760 


161,020 


81.0 


88.6 


54.6 


18- 21 


8.540 


4,880 


122,820 


160,600 


84.6 


86.5 


56.4 


83 


6,600 


6.720 


189.080 


160,800 


39.7 


28.1 


49.9 


47- 60 


8,720 


4.820 


141.880 


156.860 


38.0 


26.2 


54.3 


68- 69 


2.940 


3.800 


118,260 


142,700 


40.6 


43.2 


61.6 


77- 79 


8,700 


4.180 


108,520 


142,300 


29.3 


34.0 


72.3 


103- 98 


X760 


4.180 


107.280 


169,140 


29.3 


40.5 


57.4 


114 


4.820 


8,800 


130,900 


159,860 


30.3 


42.1 


70.3 



63.3 
64.0 
47.7 
51.3 
65.3 
68.4 
60.4 
65.7 



ENO 97 231 



! 
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Tablb No. lO.^C&mpariBon of controlling $ecHon$ on croaings, «fo.^Oonti] 
HliDnTH STAGS-OoDtliiiied. 



» 



t MM 






in 
I 






I ' 



! I 



li^ 



f'l 



'! 



IJ, 



Number of Btretoh. 


Number 
of Bection. 


Width of oroBB 
section. 


Area of croM 
section. 


Mean depth at 
low water. 


Ma 

depi 




1882-«3. 


1805-06. 


1882-83. 


1805-96. 


1882-83. 


1805^06. 


1882-8 


Vioksbarc t« 

Natchex— Cont'd. 

18 


132- 137 
151- 158 
171- 175 
193- 192 
220-222 
238- 240 
248- 250 
283-284 
309- 310 
331- 882 


FeH. 
4,340 
4,230 
4,150 
3,030 
4,060 
3,680 
10,230 
3,680 
3,550 
3,860 


FeU, 

4,880 
4.640 
3,540 
3,140 
6,260 
4,040 
6,830 
8.420 
4.420 
3.040 


lib.786 
157.000 
147.000 
134,300 
164,800 
136,760 
237,700 
146.720 
140.720 
138,880 


Sq.ftt. 

764.120 
176. 140 
158,640 
136,480 
177,400 
157, 160 
140,060 
142,640 
158,360 
141. 860 


Fmt, 

n.o 

87.1 
86.4 
44.8 
40.6 
87.2 
28.2 
89.9 
42.2 
36.0 


Feet 
84.0 
37.7 
44.7 
48.4 
28.3 
88.0 
24.2 
41.7 
85.0 
86.0 


F0A 

58.2 


20 


51. t 
40 I 


22 


24 


80 i 


26 


92.! 


28 


48.* 


20 


50 ( 


82 


49. J 

51 ( 


34 


86 


80 ( 






Soma 


75,890 
4,216 


70,240 
4,402 


2,615 160 '^ '■AA AAA 


•45.6 
86.8 


64&0 
80.0 


1 053. ( 


MOADS 




145:287 


156.801 


58.: 




882-883 

408-807 

415 

450-440 

470- 478 

403-401 

685 

567 

586-585 

611- 620 

633- 631 

654- 655 




Nfttobefi to Bed 
Kiver: 
30 


6,960 
7,970 
8,720 
7,650 
4,640 
8,830 
8,080 
4.650 
4,750 
8,700 
4.600 
8,470 


6,120 
4,440 
4,770 
6,060 
4,130 
2,820 
8,120 
4,600 
8,830 
8,000 
2,820 
8.600 


162,020 
180,620 
121,000 
161, 400 
147,500 
140,020 
146,160 
181,320 
1«5,000 
161.410 
225,160 
147, 180 


102,580 
160,220 
160.260 
164.680 
150, 810 
140,760 
137,020 
157, 160 
185.280 
166,280 
181,640 
168,360 


27.3 
28.8 
32.5 
21.1 
81.8 
89.1 
47.9 
28.2 
34.7 
43.6 
48.9 
42.4 


81.4 
86.1 
83.6 
27.6 
88.7 
48.0 
44.2 
84.2 
40.6 
41.6 
48.6 
46.7 


41 « 


41 


43 ( 


42 


74., 
55. 
48.^ 
86.. 
96.1 
73 ( 


44 


46 


48 


61 


53 


55 


78. 
54 

113. 
50. 


67 


50 


11 




SamB... 


57,970 
4,881 


40,700 
4.142 


1,007,710 
168,067 


1,874,050 
156,080 


421.8 
86.1 


470.2 
80.2 


776. 
68 ( 


Meant 






686-684 

720 

767- 758 

700-780 

825 

887- 838 

858 

8H2 

000 

017- 018 

044-045 




Bed Biver to Soot 
BlaA: 
63 


8,960 
2,820 
4,180 
8,700 
2.540 
2,470 
4,360 
2,660 
2,760 
4,020 
2,480 


4,470 
2,800 
4,270 
8,020 
2,750 
2,560 
4,570 
2.820 
2,960 
4,000 
2,610 


182,400 
147,840 
167,360 
177.480 
167,280 
158,600 
168.760 
143,160 
160,480 
100,280 
130,800 


171,220 
142.680 
167,360 
146,240 
152.000 
159.320 
182,160 
155,240 
126,360 
179,360 
145,200 


46.0 
02.4 
40.0 
47.9 
66.8 
64.2 
38.7 
53.8 
58.2 
41.8 
82.7 


88.8 
60.0 
89.2 
48.4 
65.2 
82.2 
80.8 
66.0 
42.8 
44.8 
65.6 


64. 

74. 
64. 

61. 
90. 

92.1 

58.: 
72.; 
6a 

85.' 


66 


67 


60 


71 


73 


76 


77 


79 


81 


84 


80.^ 




8am8 


85,950 
8,268 


86,830 
8,348 


1,778,440 
161,222 


1,727,140 
167,018 


641.6 
40.2 


632.0 
48.4 


784.] 
89.1 


MeanB 






064-966 
983- 984 
1009-1010 
1025 
1047-1046 
1068-1066 
1086-1086 
1103 


Scot Bluflb to Don- 
aldtonville: 
86 


2,550 
3,350 
2,690 
2,860 
3,970 
2,980 
2,940 
2,670 


8,160 
3,680 
2,970 
2,830 
3,150 
2,550 
2 770 


168,880 
164,120 
146,280 
161,400 
176,640 
158,560 
I'M Tca^ 


147,340 
161,680 
152,040 
154,720 
162,520 
152, 300 
147 840 


00.8 
40.0 
64.4 
66.4 

44.6 
68.2 


46.7 
48.0 
61.2 
64.7 
51.6 
59.7 
53.4 
54.0 


70 < 


87 


87. { 
70. < 
89. S 
67. < 
82.1 


80 


91 


93 


06 


07 


87 i 


99 


2, 840 1 145, 640 


165^840 ! 64!5 


70.< 




Snns. ........ 


24,010 
8,001 


28,040 1,286,220 
2.993 if^ ^09 


1.234,280 416.1 
154,285 ^** A 


416.1 
62.0 


573 i 


Mmdb 




TL' 

















\i 



APPENDIX ▼ y — ^BEPOBT OF MISSISSIPPI RIYEB OOMMISSION. 3683 



Tablx No. IO.^GomjmHmh ^fmnirollmg §9eiimu <m cro i iiw jn , €to. — Coniinued. 

BA17K.FULL STAGS. 



Suabvotmtnkih. 


Number 
tfTMctkm. 


aection. 


▲ZMOfcVOM 

aection. 


K«ftB depth at 
low water. 


Maximnm 

depth at low 

water. 




1882-83. 


1695-96. 


1882.83. 


1896 96- 


1882-83. 


189^-96. 


1882-83. 


189S-96. 

• 


Tiekabarg to 
Xatches: 

1 


7- 9 

M. 21 

38 

47- 50 

02- 63 

77- 79 

108- 96 

114 

182-187 

151- 158 

171- 175 

19S-i9« 

220- 222 

23^-240 

248-250 

283-284 

309-310 

381-382 


Feet. 
7.670 
6,710 
4,606 

3,900 
3.480 
7,060 
4,«0 
4,980 
4,440 
4,566 
4,400 
8.900 
4,H» 
4,160 
10,770 
3,830 
6,040 
4.1» 


Feet, 
8,690 
6.180 
5,930 
7,130 
8,400 
5,700 
4.600 
4,660 
5,440 
6,040 
8,660 
5,660 
6,360 
4,280 
5,530 
3,940 
5.360 
4.100 


270.540 
190.060 
191, 140 
102,980 
160,800 
214,560 
172,286 
175,860 
212,780 
214,200 
200,820 
167,660 
228,710 
196,060 
896.400 
205,420 
225,120 
188,840 


238,860 
244,560 
233,240 
103,960 
230,760 
242,966 
197,740 
226,280 
260.780 
266,200 
211,000 
279,680 
215,440 
194,560 
202,640 
220,900 
192,360 


Feet. 
86.8 
84.9 
47.6 
52.0 
42.6 
30.4 
87.1 
35.8 
47.6 
47.0 
45.6 
49.4 
56.0 
47.1 
36.7 
53.7 
37.3 
45.7 


Feet. 
26.6 
46.4 
41.3 
32.7 
67.0 
40.5 
60.8 
48.7 
89.6 
37.6 
56.2 
87.3 
44.0 
49.8 
85.2 
51.6 
41.0 
47.6 


Feet. 

68.8 
71.9 
64.3 
70.1 
74.6 
88.6 
72.4 
80.0 
66.8 
64.8 
62.2 
95.2 
68.2 
68.5 
65.3 
65.0 
70.8 
102.8 


Feet. 
67.6 


4 


80.6 


• 


62.2 


8 


65.0 


10 


80.7 


12 


86.2 


14 


76.3 


16 

18 


65.4 
75.3 


20 

22 


66.6 
69.3 


S4 


90.8 


28 


70.8 


28 


77.8 


28 


67.6 


32 


74.0 


34 


60.0 


86 


62.4 






Sams...... - 


«1,630 
5,696 


96.960 
5.828 


8,842,180 
218.454 


4.023,240 
223,513 


780.9 
48.4 


782.6 
48.5 


1, 813. 8 
78.0 


1,297.4 


Me«D8 




72.1 




382-888 

408-397 

415 

450-449 

470- 478 

493-481 

636 

567 

58e-586 

611- «W 

633- 6ai 

654-665 




Valclies to Re A 
River: 
39 


6,820 
8,830 
4,480 
8,360 
7,660 
3.950 
3^166 
5,550 
5,100 
3,870 
6,460 
3.550 


6.180 
4.540 
6.040 
8,070 
7.260 
4.060 
8.180 
4,700 
8,300 
4,180 
8,240 
8,840 


171,960 
303,620 
178,040 
287,490 
231,800 
213,400 
193,920 
207.020 
243,380 
2U,960 
292,140 
214,860 


804,540 
233,480 
230,460 
281,580 
228,210 
195,080 
187,860 
229,400 
186,860 
229.080 
169,920 
239,520 


48.0 
84.4 
40.2 
34.4 
30.2 
54.0 
61.4 
37.5 
47.7 
58.1 
53.5 
60.5 


49.8 

51.4 

45.7 

34.9 

31.4 

48.0 

59.1 

48.8 

56.6 

54.8* 

52.4 

62.8 


66.0 
57.2 
89.0 
70.3 
61.4 

102.7 
72.5 
88.5 
94.0 
71.1 

125.8 
69.7 


65.8 


41 


58.7 


42 


71.2 


44 


67.0 


46 


68.8 


48 


82.6 


51 


74.5 


53 


69.6 


55 


93.4 


W 


7:^.0 


SB 


100.1 


01 


80.8 






Sixnu 


66,240 
6,510 


57,590 
4,799 


2,862,110 


2,715,930 
226,328 


554.9 
46.2 

62.7 
66.4 
ff7.2 
60.9 
416.8 
73.8 
46.5 
64.9 
68.1 
50.9 
63.1 


594.7 
49.6 


962.2 

80.2 


905.6 






75.5 




686-684 

720 

757-768 

790-789 

826 

837-838 

668 

882 

800 

917- 918 

9A4-945 




MRiiwto 8eot 
Blufls: 
63 


4,030 
8,010 
6,370 
8,880 
2,980 
2,620 
4,866 
2,760 
2.830 
4,290 
2,560 


4,669 

2,990 
6.590 
3,820 
2.850 
2,690 
4,760 
2,920 
8,040 
4.140 
2.680 


253,040 
197,080 
237,440 
136,860 
109,240 
192.400 
225,860 
178,560 
192.880 
218,-520 
160,840 


241,660 
191,480 
240,040 
196,806 
184,440 
190,280 
284.120 
102,880 
161,820 
226,360 
176,760 


61.9 
64.0 
36.6 
59.3 
64.7 
70.7 
49.3 
66.0 
53.0 
54.7 
66.9 


71.9 
90.5 
68.5 
76.8 
102.0 
105.5 
69.3 
85.1 
81.0 
77.8 
92.5 


62.9 


66 


88.3 


67 


68.8 


09 


81.8 


71 


82.5 


73 


87.6 


75 


71 5 


77 


80.4 


79 


80.6 


81 


77.3 


84 


86.4 






Sams 


40,170 
8.662 


40.620 
8.693 


2,292,220 

206,384 


2,286,140 
203,285 


660.8 
60.0 


636.1 
57.8 


920.4 

83.7 


663.1 


Vnnitt 




78.5 




964-966 
963-984 
1009-1010 
1025 
1047-1046 
1068-1066 
108fr.l085 
1103 




Soot Blafiii to Don- 
aUsonvflle: 
86 


8,560 
8,510 
2,650 
8,430 
4.360 
6,100 
3,190 
2,790 


8,220 
8.829 
3.040 
8,060 
8. MO 
2,67D 
2.900 
2.940 


164,560 
199, 5» 
175,160 
195,720 
219,520 
190,040 
156,900 
172,120 


182,940 
209,060 
185,880 
187.760 
195.840 
179.140 
173,400 
184,160 


55.1 
S6u8 

66.1 
57.1 
50.3 
61.3 
49.2 
61.7 


57.1 
54.8 
61.1 
61.6 
55.6 
67.1 
59.8 
62.6 


90.2 
77.5 
81.6 
80.5 
78.2 
03.0 
76.8 
80.0 


82.7 


87 


75 


89 


75.0 


91 


79 6 


93 


74.8 


95 


80.2 


97 


72.8 


99 


74.1 






8am» 

Hewis 


26,580 
8.622 


25.160 
6,146 


1,493,540 
186,692 


1.496,266 
187,275 


457.6 
57.2 


479.7 
60.0 


657.8 
82.2 


614.2 
76.8 



3684 REPORT OP THE CHIEF OF ENaiNEERS, U. 8. ARMY, 

Tabus No. 11.— Comparison of oroat-Beotion elemonU — Summmry of ckangoa i 
seoHons between years of 18S3-1896. 

Behabkb — The diyi«ioii of the river into bonde and crossinge is to * c«rtein extent erMtn 

The oreste of the ban are generally not coincident in the two sorTeys, having moved don 
ainoe the earlier survey. In these oases the crossing steetehes have beat extended to cover tl 
of both bars. 

The comparative changes in bends and crossings might be altered slightly \ij a diifbrant 
ment of these stretches. 

Shoal reaches have been included under the head of crossings. 

R£ACH 1, FROM YICKSBUBO TO KA.TGHSZ. 



I I'M 



;;!! 



i 



iO 



4'i if 



▲t low water: 

Width decreased.. 
Width increased.. 
Area increased ... . 



Mean depth increased 

Mean depth decreased 

Maximum depth increased 
Maximum depth decreased 
At medium stage : 

Width increased 



Area increased . 



Mean deyth Increased . 
Mean depth decreased. . 
At bank -full stage: 

Width increased 



Area increased 

Mean depth decreased . 



Bends (223 sections; 
49.5 miles). 



84 feet, or 4.6 per cent 

800 square feet, or 1.6 

percent. 
1.2feet 

i'i feet "r.'.".'."""I! 



f I feet, or 2.1 per cent. 

1,765 sqoiiTo feet, or 

1.3 per cent. 
O.nfoot 



(TM feet, or 14.2 per 

cent. 
6,018 square feet, or 

1.4 per cent. 
».1feet 



Crossings (145 seettons 
9SJi miles). 



252 feet, or 12 per cent. 
1,472 square feet, or 
3.1 per cent. 



2feet 

2.6 feet, or 6. 9 per cent. 

423 feet, or 10.1 per 

cent. 
6,953 square feet, or 

4.1 per oent. 



1.7 feet 

604 feet, or 9.0 per cent. 

14,103 square feet, or 

6.8 per cent. 
1.6feet 



BBACW I, FROM NATCHBZ TO RED RIVER. 



At low water: 

Width increased. 



Area decreased . 



Mean depth decrea8«*d . . 
Maximum depth deoreasnd . 
At medium stage: 

Width increased . ., 

Area decreased 



Area increased . 



M«an depth deore^s^d . 
At bank-Aill stage: 

(V^kltL indreased 



Aiea Inoreased 

Mean depth decreased . 



Jiends (205 sections I 
89mUes). 



Ii09 feet, or 6.4 per oent. 

1,483 square feet, or 
2.8 per cent 

1.9 feet 

6.2 feet 



49 feet> or 1.3 per cent. 
4.188 square feet, or 
2.9 per oent 



1.2 feet 

479 feet, or 11.4 per 

cent. 
4,319 square feet, or 

2.1 per cent 
3.9 feet , 



Crossings (120 sections; 
24.1 miles). 



265 fset, or 11.4 per 

cent. 
3,028 square feet, or 

5.1 per cent 

4.4 feet 

5.3 feet 

42 feet, or 1 per oent. . . 

1,389 square feet, or 

0.9 per cent 
1.7feet 

403 feet, or 8.1 per cent. 

6,251 square feet, or 

2.4 per cent. 
4feet 



REACH 3, FROM RED RIVER TO SCOT BLUFFa 





44.8 miles). 


Crossings (78 sections; 
18.8 miles). 


Entire river 
tions; 63.1 


At low water: 

Width decreased 


112 feet, or 6.2 per oent. 




44feet,orl.9 


Width increased 


124 feet, or 4.7 per oent. 
3,265 square feet, or 

4 per cent 
8.3 net 




6,793 square feet, or 

7.7 per cent 
8.8 feet 


6,770 square 


Maximum depth decreased . 


6.8 per cen 
2.1 feet 


7.6 feet 


6.5 feet 


7 feet 
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Table No. 11. — CamparUan of eroB9-9MiUm elements— Summary of ekangee in mmmi 
eeciieme hetweet^ yean of 188S-1896— Continued, 

BEACH 8, iritOM SBD SIYSB TO SCOT BLUFFS-Continiwd. 



Benda flM sections ; 
44.8 miles). 



Crossings (78 sections; 
18.3 miles). 



Entire river (268 eeo- 
tions; 68.1 miles). 



Atmediom stage: 
Width increased.. 
Area deoreasi-d ... 



Mean depth decreased. 
It baolc-fnU Rtage : 

Width increased 

Width decreased 

Area decreased , 



Mesn depth decreased . 



36 feet, or 1.1 per cent. 
7,238 sqaare feet, or 

4.6 per cent. 
3.8 feet 



64 feet, or 1.8 pereent. 



6,671 square feet, or 

3.3 per cent. 
84 feet 



68 flBet, or 2 jier cent. . . 
2,794 square feet, or 

1.8 per cent. 
1.8feet 



29 feet, or 0.8 per cent. 
1,919 sqaare feet, or 

0.9 per cent. 
1.4 feet 



45 feet, or 1.6 per cent. 
5,949 square feet, or 

8.8 per cent. 
8.2 fbet 

37 feet, or 1 per cent. 

5,296 square feet, or 

2.6 per cent. 
2.9 feet. 



BBACH 4, FROM SOOT BLIIFFS TO DONALDSONYILLB. 





Bends (97 sections; 
33.3 miles). 


^•i^SitS"""" 


Entire river (170 sec- 
tions; 58.1 miles). 


Mlov water: 

Width increased 


46 feet, or 2 per cent. . . 
9,181 square ftet^ or 

7.5 per cent. 
3.9 feet 


128 feet, or4.8 percent. 
2,489 square Teet, or 

2.3 per cent. 
8 feet 


79 feet, or 8.2 per cent. 
6,303 square feet, or 

5.5 per cent. 
8.5 feet. 




Maximum depth decreased . 
AtnediumsUge: 

Width ineraased 


7.3 feet 


5.8 feet 


6.6 feet. 


144 feet, or 6.6 per 

cent. 
4,631 square feet, or 

2.8 per cent 


263 feet, or 9 per cent. 


190 feet, or 7 per cent. 

8,390 square feet, or 
2.1 per cent. 




Aifia increased -r. -..«-...... 


292 square feet, or 0.2 

percent. 
7.6 feet 


Atbftnkfullstage. 

Width decreased 


6.9 feet 


7.1 feet. 


54 feet, or 1.8 per cent. 






Width increased 


96 feet, or 3.2 per cent. 


12 feet, nr 0.4 percent. 
1,852 square feet, or 
0.7 per oent. 


Area decreased ............ 


2,351 square feet, pr 
1.2 per cent. 




796 square feet, or 0.4 
percent. 


Mean depth increased 

Mean denth decreased 


0.5 feet 






1.4 feet — 


OJIfool 











GRAND SUMMARY OF CHANGBS IN MEAN SECTIONS BETWEEN YEARS OF 1883-1896, 
YICKSBURG TO DONALDSONVILLE. 



Bends (715 sections; 
166.5 miles). 



Crossings (416 aections 
l()5.6mUes). 



Entire river (1,131 
sections; 272.1 miles). 



At low water: 

Width decreased. 
Width increased. 
Area decreased. . 



21 feet, or 1 per cent. 



Mean depth decreased 

Maximum depth decreased. 
At medium stage : 

Width increased 



8,823 square feet, or 
4.9 per cent. 

1.3 feet 

8.7flBet 



Area decreased. 
Area ia c r e a s ed . 



74 feet, or 2.2 percent. 

3,211 square feet, or 
2.1 per cent. 



^ Mean depth decreased.. 
At iMiik-ftilf stage: 

Width increased 

Area increased 

Mesa depth decreased . 



2.6 feet 

819 feet, or 8per cent.. 

602 square feet, or 0.3 

per cent. 
2.6feet 



203 feet, or 8.6 per cent . 
1,294 square feet, or 
1.9 per cent. 

8.1 feet 

4.4 feet. , 



234 feet, or 6.3 per cent 



2,058 square feet, or 

1.4 per cent. 
8.1feet , 



293 feet, or 6.8 per cent. 

6,167 square feet, or 

3.1 per cent. 
2feet 



65 feet, or 3 per cent. 
2,805 square feet, or 

3.8 per cent. 
2 feet. 
4 feet. 

136 feet, or 8.8 per 
cent. 

1,165 square feet, or 
0.8 per cent 



2.8 feet 

308 feet, or 7.6 per 

cent. 
2,816 square feet, or 

1.4 per cent 
2Jlfeet 



3686 REPORT OP THE CHIEF OP ENGINEERS, U. S. ABlfft. 



Tahxb No. 12. — Shoi9%ng far ea<^ tiirvey ik€ l^math &f rivir inhere Iks oraw-w^oii 
menta &f one Burveff $xo§ed Imb^ o/ ike aikw. 



r : 



: i 



1< 'i 






n" 



1. 1' 



..,i|i; 



Oreiit- 
eiitin 



First reach ( Vicksbnrg to Natchez, 
87.8 inile«) : 

Low water 

Me<1iuin stage 

Bauk-fuU 8ta«e 

Second reach (Natches to Bed 
River, 63.1 milea) : 

Low water 

Medium stage 

Bank-full stajze 

Third reach (Red River to Soot 
Bluffs, 63.1 miles) : 

Low water 

Medium stage 

Bank-full stage 

Fourth reach (Scot Bluffs to Don- 
aldsonville, 58.1 miles) : 

Low water 

Modinro stage 

Bank-full stage 

Total (Vicksburg to Donaldson- 
Tille, 272.1 milee): 

Lew water 

Medium atage 

Bank-full stage 



Width. 



MiUt. 
38.9 
87.5 
29.0 



24.8 
30.4 
16.1 



81.5 
23.7 
20.9 



17.5 
8 
19.8 



112; 2 
96.6 
86w7 



Great- 
est in 
1895-96. 



Qreat- 

estin 

1882-83. 



MUet. 

48.9 
50.3 
57.9 



38.8 
32.7 
47 



31.6 
40, A 
42.2 



40.6 
50.1 
38.3 



15iL9 
173.6 
185.4 



Area. 



Great- 
est in 
1895-86. 



MiUM. 
38.2 
37.8 
35.8 



80 

31.2 

28.1 



89.2 
41.3 
38.8 



40.4 
34.1 
29.9 



147.8 
144.4 
182.1 



MiUt. 
49.6 
50 
52.5 



33.1 
3L9 
86.0 



23.9 
2L8 
24.3 



17.7 

24 

28.2 



124.3 
127.7 
149 



Mean depth. 



dep 



Great- 
est in 
1882-88. 



Great- < Great- 
est in est in 
1895-96. 1882-83. , 



44 

4L3 
55.7 



36.9 

27.4 
42 



87.9 
41.4 

45.1 



4L4 

44.8 
81.9 



160.2 
155.9 
174.7 



MUet, 

48. 8 
46.5 
32.1 



26.2 
35.7 
2L1 



25.2 
90l7 
18 



16.7 
13.3 
2&2 



111.9 
116.2 
97.4 



JfOn. 

41.8 



80.4 



42.7 



43.7 



164.6 



CARE AND REPAIR OF DREDGINe PIANT. 

At the date of the laat report the dredge Alpha and one barge were being oai 
in winter qnarters at Memphis, Tenn. By the end of Jane the dredging pi 
charge of th«) secretary was increased by transfer fron the first and second di 
as follows: One towboat, Mtnnet^nka; 1 quarterboat, No. 13; 1 pile driyer, No 
fuel flat ; 2 barges. From the third district : One towboat, Vidalia; 1 pile driT< 
33 ; 1 barge, No. 307. 

During the month of May, 1897, the ptant was farther increased by the foil 
transfers : From first and second districts, barges Nos. 201. 205, 214, and 219; frc 
third district, barges Nos. 208, 211, 215, and ^SS, pile sinker No. 61, and macl 
for 4 pile sinkers. 

Assistant Engineer Peter Mogensen was placed in chan^ of the Alpha and 
on July 31, and continued in charge until tne plant was placed in winter qnar 
East Cairo. 

Repairs preliminary to field operations, and the care and repair of the entire 
at East Cairo, have been in charge of Assistant Engineer C. w. Stnrtevant. 

During May and June, 1896, the following repairs were made on the dredge j 
The hull was calked and painted; the furnace walls and fire-door linert 
renewed ; main pump and engine were lined up and new keys provided. AU 
other machinery was overhauled; new hose couplings were put in the Jet-disc 
pipe; the floating pipes were scraped and painted; the smokestacks were pa 
also the laundry and kitchen floors. The hull is now being repaired where aet 
and arrangements are being made to put in a new main pump. 

The contractor made the following repairs on the dredge Betaf at his own ex; 
daring the months of July and August: An additional expansion joint was 
the main steam pipe ; extra brackets were put on the floating discbarge pip< 
new coupling bars, hose clamps, and hose were provided; the deflecting appi 
and stern davit were repaired ; hand capstans were put on each line of floatin, 
for use in deflecting same ; the cutters, cutter shafting, bearings, and gear i 
were repaired ; hose couplings to journal pipes were lengthened; ladder baili 
cased to protect main cables from abrasion; new grate bars were put in, filte 
were renewed, and cracked piston head in low-pressure cylinder of oatteir ei 
was replaced by a new one; five anchor piles were straightened; new globe' 
were placed in each branch steam pipe connecting boilers, four in all ; bedpl 
spud engines was repaired and numerous minor repairs and changes of pipe 
valves were made by the contractor. 

The repairs made on the Beta under the direction of the SecretMy were as fol 
The starboard main engine was lined up, steam joints renewed, and valves regr 
the cutter-engine shaft was out near center bearing and united by doabl< 
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coaplins:, so as to simplify the matter of repaiza to gear wheels, etc. : a dIdo collision 
bolkhead was built 9^ feet from the bow as a preeaatioii against sinking in case of 
danace to the hall by aceidents to the cntten. Dnrinff the winter the filter beds 
kare oeen renewed and strengthened ; plnngers of feed pnmps have been turned 
down, TalTes regroond, and steam joints renewed; the starboard main-pnmp runner 
wu roplaeed by a new one; six-drum hoist has been oyerhauled and put in order, 
with the exception of the friction blocks and pawl teeth ; the roof, cabin bulkheads, 
u4 mokestaok casings have been repaired ; sides and bottom of forward compart- 
mests and boiler room of hull have been scraped and painted. 

In view of the proposed widening of the hull to secure less drafb, the cutters, with 
Asftiag, bidders^ eie., and extension stacks^ have been removed, and valves, engines, 
And pnmps have oeen dismantled readv for repairs when repairs to hall are completed. 

Steamer Muineionkm reeaived the following repairs : New sheets were put in Doilers 
vbere reqnired and Inmace walls were rebuilt ; the doctor was repaired and put 
io cood order; the whe^ was thoroughly overhauled and defective parts replaced 
vith new material ; seventeen new floor timbers were put in ; five new fenders were 
■ads, the ends of carlius and the top and bottom plank shear were renewed where 
Mcfflsary ; the roof was patched and the entire boat was repainted. 

The steamer Fidalia has received such temporary repairs as will make her service- 
able fer another season. Roof, skylights, and windows have been overhauled and 
made water-tight; a new head has been put on, and boiler deck, hand rail, splash 
balkhead, gnarda, and capstan have been repaired. 

Qoartef boat No. 13 was provided with a new ice box, and the interior bulkheads 
ware ehsag[ed and bunks put in to adapt the boat to the wants of the dredging crew. 
Minor repairs were made to deok and roof, and Interior of dining room was nainted. 

Minor repairs to the lead& hull, and machinery were made on pile sinker No. 21. 

On pile sinker No. Z3 the leads were repaired and the small hoisting engine was 
replaced with a large doable engine received from first and second districts. The 
knll was repaired sufficiently to keep the boat in serviceable condition. 

Barge No. 153 was utilized as a shop boat lor the Beta by the construction of a 
cabin 56^ feet lonff. In this shop were erected lathe, drill press, emery grinder, crank 
ihaper, forge with blower, and an engine to run this machinery. 

Barge No. 66 was calked and patched sufficiently to make it serviceable. This 
barge was sunk daring the storm of Marsh 5, bat will be recovered when the water 
falls. 

Barge No. 207 was used as fuel barge for the Beta. It was in bad order, but was 
patched and calked so that it would answer for temporary use. 

The two fuel flats used with the Alpk^i only required calking. The plunder flat 
iwed to carry piling with pile sinker No. 33 was patched and calked and a new deck 
was laid. This flat can not be used another season and is not worth repairing. 

The measuring barge was taken to Bt. Louis, where it was docked and repaired. 
<>ne of the 33- inch inlet pipes was replaced by one of 34 inches in diameter. The 
blow-oat valves and trip valves were repaired and pressure pipes lengthened. 

A new calking flat for facilitating work around uie fleet was constructed. Other 
minor work was d<me in the construction of ladders, run plank, stages, etc., and in 
repairs of skiffs. 

Bepairs mads while dredges were at work are given under "Dredging operations." 

Table <tf Mrs and repakre •/ dredgimg plant to June 1, 18$7, 

Care of plant $8,724.33 

Bepairs of— 

Dredge JIi>*« 1,728.21 

Dredge Beta 4.274.38 

Quarter boat No. 13 667.71 

Steamer lfinii€/on>» 1,261.98 

Steamer Vidalia ;. 691.55 

Pile sinker No. 33 170.12 

Pfle sinker No. 61 16.62 

Pile sinker No. 21 ; 156.41 

BargeNo. 153, shop boat 594.84 

Barge No. 66 77.85 

Barge No. 201 11.14 

BargeNo. 207 211.35 

Barge No. 208 15.18 

Poel flat with ^(pka 28.22 

Pnel flat with JJeta 32.13 

Plunder flat 49.29 

Meaenring barge ' 1,088.06 

Mlsoellaneoos 219.95 

Tbtal 21,019.22 
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NEW DBEDOB6. 

Contracts for the conBtraction of two new ilredges — ^the Gamma and Delia 
completed^ and their construction waa begun early in June, 1896. 

The construction of the Gamma was awarded to the Bucyms Steam Sho^ 
Dredge Company, of South Milwaukee. Wis., on their bid of $85,580.60. Tl 
tract was approved by the Chief of Engineers on July 25, 1896. 

The construction of the Delta was awarded to the New York Dredging Coi 
of New York City, at $124, 940. The contract was approved by the Chief o: 
neers September 19, 1896. 

The general speciiicationB for these dredges will be found in the proposals ' 
in the report of 1896, pages 3467-3472. 

Proposals for constructing the dredges Epeilan and Zeta were opened on No 
11, 1896, and the contract was award^ to the Springfield Boiler and Mannfa 
Company, of Springfield, 111. The general specifications will be fonnd in the 
sippi River Commission report for 1897. 

The contract price of the Epeilon, which is provided with water-jet agiti 
$102,000, and for the Zeia, provided with mechanical agitators, $106,000. T 
tract was approved by the Chief of Engineers on December 31, 1896. 

The Gamma. — The hull of this dredge is constructed of steel, and is 138 fe( 
38 feet wide, and 8 feet in depth. The bow has a well for the suctions 32i fe< 
22 feet wide at the bow, and 16 feet wide at the rear end of the well. The in 
of the huU at the bow are connected and stiffened by a box girder 18 by 36^11 

The hull framing consists of 12-inch channel iron floors stiffened with 
keelsons. Bulkhefuls are put in. dividing the hull into two compartments- 
the boilers and coal, the other lor the engines. Surrounding these compai 
are water- ti^ht spaces decked over and ns^ for storerooms and sundry sappl 

The cabin is 97 feet long and 29 feet wide. The quarters for the crew, wit 
rooms, storerooms, mess rooms, galley, etc., are above the boiler deck. The < 
surrounded by a covered guard 3^^ feet wide. Between the boiler and engin 
on the main deck is located the repair shop, fitted with lathe, drill press, v 
other appliances needed in makin|^ ordinary repairs. 

There are six boilers 48 inches m diameter, 28 feet long, with five 11-inch 
each. These boilers are tested to carry 140 pounds of steam, and are amu 
two batteries, so that they can be used separately if need be. 

Fire bed and ash pan rest directly on keelsons. In the boiler comparti 
front of the boilers are coal bunkers of 40 tons capacity. 

The bottoms of the mnd drums are below the water line ; hence a special c 
device is provided in the shape of a special tank set on the frames between tl 
sons under the mud valves. The water and mud remaining in the drums be 
water line are drawn off in this tank and are then siph onea out. 

The feed water is heated by passing through two pipes hung in brackets £ 
sides of the parting wall between the two battery furnaces. 

The ash chute passes through the compartments adjoining the boilers and ( 
the gunwale Just above the water line. The chutes are inclined, and are p 
with doors at the inner end. 

The main dredging pump is in the forward part of the engine room, its he 
connected to the Keelsons. This is a centrifugal pump with double suction ii 
inches in diameter. The casing is oast iron from If to 2^ inches thick. The 
is split horizontally through the axis so the npper half can be removed for i 
The shaft bearings are 8 inches in diameter. The pump runner is 5 feet 9 in 
diameter and has 4 blades. The capacity of this pump at 146 revolutions a 
anteed by the contractor is 800 cubic yards of sand per hour based on a vel( 
10 feet per second, 10 per cent of sand and 90 per cent of water delivered t 
1,000 feet of floating pipe with suction 15 feet below the water line. 

The 34-inch discharge pipe is at the bottom ami the iuVHke comes in at ea 
of the pump through two 24-inch pipes leading from the suction head. 1 
charge pipe runs along the 12-incb cnannels between two central keelsons an 
partition wall between the batteries and through the stem with its cente: 
above the bottom of the boat at the exit. The top of the discharge pipe n 
pump is depressed below the water line and the pump is primed by mea 
steam siphon at the top of the pump casing. The floating discharge pipe i 
feet lon^ and is made m 20 sections of 50 feet each. The discharge pipe is 34 
inside diameter and is made of tank steel one-fourth inch thick. Each pipe 
vided with cleats and brackets for supporting the running board. These pi 
floated by means of 40 pontoons 23 feet 9 inches long and 30 inches in diam 
cylindrical form, made of tank steel three -sixteenths inch thick and provide 
manhole at one end. These pontoons are attached to discharge pipes by ni 
truss frames couBtructed of heavy bar and angle iron so designed as to recci 
clamp the pipe and carry the pontoons on either side. The floating dischari 
is attached to the hull discharge by means of a male and fenouJe beveled 
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eoopling, a davit being med to swing the floating pipe into position and leaving all 
of toe moTable olampug parts above the water ItDe. 

The shaft bearing in the pomp casing is labricated by a compression grease cup 
operated b^ the engine. 

The two intake pipes mn forward to the suction head. They are hinged to the 
boat by two flanges connected by a pivot pin on the lower side and provided with 
eireular stuffing box, making a radial joint that will allow snction to be lowered to 
» depth of 15 feet. Outside of the hinge the pipes and suction head are trussed 
together and rigidly connected so as to form essentiallv one piece. The two intake 
pipes extending to the action heads are 11 feet apart from center to center. There 
is a suetion head 8 feet long for each intake pipe. These heads are 3 feet apart, 
and together form one suction head 19 feet long over all. 

The suction head proper has two inlets, one for an upper and one for a bottom 
intake, while between the two is a triangular pressure chamber reaching the full 
length of the head and connected directly with the jet pump. This chamber has 
nine 2^inoh nozzles through which the water from the jet pump is forced with suf- 
ficient pressure to loosen the sand in front of the suction. 

The main engines are of the horizontal oross-compound type, condensing and pro- 
Tided with independent condenser. The cylinders have large steam and exhaust 
passages and slide valves. The high-pressure cylinder is provided with a Meyer 
adjoBtable cut-off mechanism, with hand adjustment to regulate point of cut-off. 
Low-pressure cylinder has expansion relief valves. 

The high and low pressure engines are connected to two disk cranks set at right 
angles and keyed to opposite anas of the shaft of the main pump. The hish-pressure 
cylinder is 18 inches diameter by 22 inches stroke, and is provided with Gardiner 
throttling governor and adjustable valve movement. The low-pressure cylinder is 
32^ inches diameter by 22 inches stroke, and receives steam from the high-pressure 
cylinders. Both cylinders are connected as a cross compound engine. 

The engines rest on individual sub-bases belted to the pump base and all fastened 
to the keelsons. 

The estimated power of the engines under ordinary conditions of 140 pounds boiler 
pr^sure and 150 revolutions is odo horse power, with ultimate capacity of 700 horse 
power. 

The centrifugal jet pump is located adjacent to the high-pressure engine. This ia 
an 18-inch pump that supplies the water to stir up the sand at the suction head. 
The casin|; is split vertically. The ranner has 4 arms with steel plates riveted to 
them, giviug the least possible amount of clearance between them and the casing, 
80 as to produce the ^eatest practicable pressure. It has one intake and discharges 
through an 18-inch pipe to the nozzle chamber in the suction head. A section of the 
discharge pipe outside of hull is made of rubber hose, to allow it to conform to the 
motion of the snction head. 

The jet pump and engine are self-contained and rest on a common bedplate and 
have a flange-oonpled shaft for pumps and engine. 

The jet-pump engine is of the vertical compound marine type, condensing^ with 
high-pressure cylinder 12 inches in diameter, a low-pressure cylinder 22 inches 
in diameter, and both having 14 inches stroke. The cylinders are provided with 
plain slide valves. The crank shaft, with double cranks set at right angles, is made 
of a heavy angle forging of the best class of steel. The engines are provided with 
complete automatic apparatus for thorough lubrication. 

The air pump and jet condenser are located adjacent to the low-pressure main 
engine. Tne air pump is of the horizontal type, having single steam cylinder 10 inches 
in diameter and air cylinder 18 inches in diameter, with 18 inches stroke. 

The condenser receives the steam from both main and jet pump engines, and is so 
arranged that the steam can pass direct to the atmosphere. The overflow from the 
eondenser passes through a cnamber, forming a hot well for the feed-wa^r pumps. 

Two feed pumps and one fire pump are so constructed that anv one can be con- 
nected to feed-water pipe on fire hose. These pumps are vertical, duplex, outside 
packed plunser pumps having 7i inches diameter of steam cylinders, 4^-inch water 
plnngers wi& 8-mch stroke. 

The filter is operated by a separate pump. It is an ordinary sand filter with alum 
as a coagulant. The water is pumped through the filter to tank on roof, from which 
it is piped to various parts of the cabin. 

The electric-light plant consists of a 7 by 10 Ideal engine and belt-connected mul- 
tipolar dynamo. The current supplies one Huntington search light of 4,000 candle- 
power, 4 arc lights of 1,200 candlepower, and 75 incandescent lamps of 16 candle 
power. The search light is provided with both vertical and horizontal adjustments. 

Power is taken from this engine to drive the shafting of the repair shop. 

The winding drums, speed hoist, and their engines are located at the forward end 
ef the boat under an extension of the cabin. The operating stand is centrally 
located in the group. 

The main winches are located on opposite sides of the boat near the guards. They 
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are driven independently and are provided with fast and slow feed controllei 
clutches. Each dram, 42 inches in diameter and 42-inch face, haa a capacity of 1 
feet of f-ineh wire rope. Each drum is driven by a pair of doable cylinder 7 
engines of the dummy locomotive type with cam reverse, and transmit their p< 
through a combination of worm and s^ur gearing. The spur gearing is fitted > 
two speed on an intermediate shaft which is also provided with a brake wheel 
brake strap. The ratio of s]>eed is 4d3 to 1 for slow speed and 81 to 1 for high ap 

The hoisting engine for raising suction pipe is just oack of the spnd and opei 
a shaft that terminates in a spool at each end near the gnarda. Theae spools ma 
used for hauling in lines in lieu of capstans. The raafb also carries a gear 
clutch, operating a drum for the line leading through top of A-frame to saction fa 
The drum is 24 iuchcs in diameter, with 24- inch face, and is fitted with brake b 
spur gear, pinion clutch, and shifting device. It is driven by a pair of horize 
double cylinder, 8 by 10 inch, plain slide-valve engines provided with steam reY« 

All winch drums are provided with friction band brakes. The spud is hoiatei 
means of a single-acting steam cylinder, 18 inches in diameter, 6-foot stroke, at 
in^ upright with the piston attached to a cam clamp at its upper end, and w 
grips and holds the spud against the slides. Steam is admitted to the bottom ol 
cylinder throi^h a three-way valve, raising the piston and spnd to the height o 
movement. When the valve is turned to the exhaust pert, the piston and el 
descends. The spud is supported by a rack and pinion on the after side and the i 
locking the pinion is hinged between its center of movement and point, and 
tripping is effected by making the pawl to buckle on itself when ita point t 
under, releasing its hold, which allows the spud* to drop. 

The entire control of winding machinery, spud hoist, and search light is effe 
from an eleva^^d platform with properly connected levers, throttle viuves, etc. 

The tools for repair shop consist of 1 Reed compound back geared lathe, 20- 
swing, 10-foot bed, with ehnck and change gear. One Prentice back geared 
press, 25- inch swing, countershafts, and pulleys for operating the above. Then 
also provided a bench, forge, and blower, blacksmitn's tools, pipe tools, and o 
tools needed in making minor repairs. 

There are 4 hydranlio piles, 10 inches in diameter, and 4 that are 12 inehc 
diameter, all 33 foot long. They are made of extra heavy wrought-iron pipe ani 
provided with cast-iron heads for raising them and also with hose oonneotioDa. 

The subcontractors on the above work were as follows : 

Hull and cabin, E. J. Howard, Jefferson ville, Ind. 

Boilers, Charles Hegewald Co., New Albany, Ind. 

Electric-light engines, A. L. Ide & Sons, Springfield, HI. 

Feed and nre pumps and air pnmp with condenser, Prescott Steam Pnmp Co., 
waukee, Wis. 

Electric generator, searchlight, lamps, and installation, Qibbe Electric Co., 
waukee, Wis. 

Latbes and drill press, Manning, Maxwell & Moore, Chicago, HI. 

Capstans, Providence Capstan Works, Providence, R. I. 

Floating discharge pipe line and pontoons, Freeman Bros., Racine, Wia. 

The Bucyrus Steam Shovel and Dredge Company constructed the IbUoi 
machinery at their shops in South Milwaukee, Wis. : Main engines and pnmps 
pump and engines, auxiliary engines and winches, spnd cylinder and attachm< 
suction head, radial joints, pipe and framing, suction and discharge pipea in 1 
suspension tackle for suction head and pipe, traveling crane and trolley holsta, 1 
frame and attachments for floating discharge pipes, hydraulic piles. 

The construction of the hull was begun on the ways on July 25, and it waa | 
tically eompleted by the end of September, with the exeeption of painting 
placing the spud guides. It was launched on November 9. The hall, with tke 
sections of suction and discharge pipe, showed a draft of 18 inches forward 
12 inches afb. 

The boiler construction was begun August 11 and completed October 1. 
erection of boilers, chimnevs, etc., was begun during the second week of Notou: 
and the work was practically completed by Decembei 20. 

The cabin was l>egun on December 1, and was oempleted, except painting, by 
nary 16. 

The construction of the machinery was begun by the Bucyrus Company in J 
1896, and all shop work was completed by the end of January. 

The erection ot machinery on the dredge was begun at Jeffersonville, Ind., Oct 
18, and was practically completed at the end of February. 

On March 29 the contractor reported the dreflge ready for testing. Owing to 
high stage of river, the tests were necessarily postponed. 

The dredge arrived at Cairo, 111., on April 28, and the galley, mess room, ca 
and other outfit needed for the accommodation of the crew was pat on boarc 
May 31. 
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The weii^tH of mAterJal entering into tlie oonatraetioD of the Gamma are as followa : 

HttU 328,328 

CibiB 117,449 

Main pomp and engines, r. 74,722 

Jec^ampand engines 21,717 

Auxiliary engines, drnms, levers, etc 46,937 

Air, feed, and fire pumps 15,695 

Electric-light plant 7,700 

Boilers, etc 825,911 

Sactionbead 49,584 

Hull fittings 31,580 

Total 1,019,628 

The floating discharge pipes and pontoons weigh 244,916 pounds without the 
wineh, rmnning board, or braekets. The piles weigh 13,822 pounds. 

The draft of the dredge in worlcing eonditien will be about 46 inches forward and 
47 inehee aft. 

The 8ho{> work at South Milwaukee, Wis., and the eonstruotion of the pipe line at 
Racine, Wis., was all done under the supervision of George H. Hewes as inspector 
00 the part of the United States. 

The construction of hnll, cabin, and boilers, and the erection of machinerj was 
nnder the sapervisicm of Benjamin F. Crow as inspector on the part of the United 
States. 

The data here presented with refersnoe to the Gamma is compiled from the 
detailed reports of the inspectors. 

The Data.— Th^ hull of this dredge is constructed of steel, and is 175 feet long, 38 
feot wide, and 8^ feet deep. The deck has a crown of 3 inches. The midship sec- 
tion ef hall is rectangular, and the ends have a short rake. At the bow a fender 24 
feet long is carried completely around the suction head. This fender carries the 
irsme from which the suction heads are raised and lowered. The frames of hull are 
spaced 22 inehee between centers, with Z-bar floors and angles for deck beams. 
There are two longitudinal bulkheads extending the full length of the hnll, made 
of t'^incb plate, with double angles top and bottom, and made water-tight. There 
are five water-tight oross bulkheads made of ^^inch plate. There is a syphon in 
each compartment. 

The sides of hnll are of steel plates | inch thick. All other plating of hnll proper 
is rs inch thick. The plating on outside of hnll is laid fore and aft and is single 
riveted and lapped, except on deck, where seams are planed and butted and fastened 
with butt straps 6 inches wide single riveted. Cross seams are similarly butted and 
fastened. 

SpeeiiU foundations of 12-inch I beams are put in to sustain main engine, boilers, 
winding and excavating machinery ; also special foundation of plates and angles for 
enriDe. 

The hall is provided with the necessary hatches, kevils, chocks, and other fittings. 

The cabin is 156^ feet long and 31 feet wide, the quarters for crew being chiefly on 
tbe boiler deck. The space on main deck between boilers and engines is also utilized 
forsleepiDg and mess room for part of the crew. Forward of the cabin there is an 
•xteosion of the boiler deck and roof of 12 feet, making a room tor the operator, with 
the levers, clatches, throttles, etc., used in operating the winding machinery and 
hoists. 

The cabin is divided into ofilcers' quarters, mess rooms, galley, laundry, store- 
ntnas, sleeping room for crew, bathrooms, etc. 

There are 4 Heine safety boilers, rated at 250 horsepower each. Each boiler con- 
sists of 2 shells 36 inches in diameter and 19 feet 4 inches long, 2 water legs of flanged 
and riveted sheets held by hollow ntay bolts, 140 lap- welded boiler tubes ^ inehee in 
diameter, 16 feet long, and 1 submerged internal removable mud drum iu each shell. 

The boilers were tested at the shop under a pressure of 240 pounds. They are 
^Uy equipped with the necessary safety valves, gauges, feed valves, etc. 

The boilers are erected en the maun deck near the after end of the boat, and are 
srrsnged Ib two batteries, with steam pipes and valves, which admit of cutting out 
ft boiler if necessary. The stacks are 64 feet high above the grate, and there is one 
^ineh stack for each battery. 

The feed water is heated by passing throngh a Wainwright heater with shell 8 
feet H inches in diameter. Thu shell is f inch thick and is riveted to cast-iron 
ringB top and bottom, fitted with 114 corrugated copper tubes 1| inches in diameter 
snd 78 inches lonf^. These tubes are secured to iron tube plates 3 inches thick. 

The steam pipe is 6 inches in diameter, the feed pipe 4 inches, and the drip, blow- 
oil^ and saiety pipee are 2 inches in diameter. 
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The heater is situated in the center of the hoat between the boilers aod main en 
and near the latter. It is supported by cast-iron legs resting on the deck, and si 
11 feet 4^ inches high over all. 

The main pump is of the centrifugal pattern, with a cast-steel runner 7 feet in < 
eter and 22 inches wide. The axis of this pump stands over the center line o 
hull, and is parallel thereto. The shaft is about 30 inches below the main deck, 
casiug is made in four sections, with large flanges and side brackets to facilitate 
ing together and securing pump in position. 

The cross section of casing is rectangular, with an efifective width of 29 in 
The thickness of sides is 2 inches and the edges are 3 inches thick. The oasi 
lined with steel in removable sections, held in place by means of bolts with con 
sunk heads. The runner shaft is of forged steel, 7i inches in diameter and 7 i 
inches long, and is fitted to the runner by tapered joint and secured in place by i 
nut and two keys. 

The shaft has but one bearing, and this is provided with water bushing to pn 
the sand from cutting the shaft. 

The intake enters the pump at the forward side, and at the casing is 34 incl 
diameter. The discharge is on the starboard side of the pump, at ri^ht angles t 
intake and at the bottom of the casing. The discharge rises so the center li 
slightly above axis of pump, and runs aft parallel to side of boat until it passe 
main engine, then it bends over to the axis of the boat and drops the center of 
about 11 inches below the water line, and then runs along under the boilers thx 
the stem rake, where the floating pipe is coupled on. 

The suction pipe runs straight forward for a distance of about 25 feet, and i 
divides into two pipes, each 24^ inches in diameter. These pipes separate and ei 
to the bow of the boat, passing through the rake 4^ feet each way from the & 
line and below the water line. Each pipe turns square along the bow to the 
and left for a short distance, and then turns out, and, again separating into two j 
each 17^ inches in diameter, connects with the suction head. 

At the outer end of the suction head is a shaft 6| inches square, which is TeT< 
by two split sprocket wheels 38| inches in diameter, connected with cutter ex 
shaft. On the cutter shaft are 22 cast-steel wheel cutters, each carrying four 
blades. These cutters revolve at a speed of about 100 feet per minute, and loose 
the material so that it can be taken up by the suction. 

The cutter engine is a two-cylinder, nonreversible, horizontal type. The cylin 
12i inches in diameter and 15-inch stroke, have locomotive type of slide valve, 
are mounted on a semisteel cast frame, which slides in guides that are bolted 
foundation of f-inch boiler plate securely fastened to forward part of deck, 
cutters are driven by means of suitable gearing and sprocket chains. 

The floating discharge pipe is 1,000 feet long, and is made up in sections 50 fe 
length. It consists of a discharge pipe 34 inches in diameter supported by mea 
yokes attached to a floating pontoon, 26 inches in diameter on each side. The 
toon is horseshoe-shaped in section, with flat side uppermost. The discbarge pi 
provided with a buffle plate at the end with which to deflect the pipe line. 

There are six wronght-iron piles 10 inches in diameter and 38 feet long, anc 
piles 6 inches in diameter and 25 feet long, fitted for use with hydraulic jet. 

The main engine is a vertical inverted two-orank compound condensing engine, 
cylinders 22 and 48 inches in diameter, respectively, and 24-inch stroke, and hai 
ton and slide valve, with adjustable cut-oif for valve. 

It is designed to develop 800 horsepower at 140 revolutions per minute, w 
boiler pressure of 160 pounds per square inch ; vacuum, 25 inches. 

The cylinders are supported bv two cast-iron back iirames of box section i 
taper, steel, front columns 2} and 3f inches in diameter. 

The bedplate is cast iron of the box ^rder pattern, and measures 8 feet 9 ii 
long by 8 feet 9i inches wide over flanges, and 20^ inches from center of sha 
planed bottom surface. It has 4 babbitted journal boxes 13 inches long by 8^ ii 
in diameter. A gallery and stairway is provided to ^ive access to the steam cl 
The engine is fully provided with dram cocks, relief valves, throttle valvee 
lubricators. 

The air pump and condenser is of the jet type, with steam cylinder 12 inch 
diameter, water cylinder 18 inches in diameter, and a common stroke of 24 in 
and has the condenser mounted vertically on the water cylinder. The air cyli 
is 18 by 24 inches, with copper-lined barrel, and plunger is packed with soft paol 
Valve seats are brass, pressed into place, and valves are of hard rubber. Cond< 
has a brass spray cylinder, which throws the water out in jets. 

The fire pump is duplex, with 2 steam cylinders 8 inches in diameter, and 2 plui 
5 inches in diameter, with a stroke of 10 inches. The plunger, piston rods, p 
cylinder lining, with valve seats, are of brass, and plunger is packed with Tucki 
packing. The suction is 5 inches, and the delivery 4 inches, in diameter. This p 
furnishes water to all of the journals where water pressure is used to keep sand 

Feedpump is of the duplex pattern, with two steam cylinders 7 inches in diam 
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two ploDgers 4i inches in diameter, with common stroke of 8 inches. The piston 
rml, plunger, pnmp-cylinder lining, and valye seats are of hrass. The valves are of 
bard robber. 

There is one preesnre filter of Jewell Filter Company's design; it is located on the 
port side, jnst rorward of the boilers. 

The shell is of steel, -^ inch thick and 7 feet in diameter. The heads are dished, 
and top one has two manholes 10 by 16 inches. The washoat pipe is 5 inches in 
diameter, and the other pipes are 8 inches in diameter. A special 9 by 4 inch Acme 
engine revolves a mixer by means of beveled gears and pulley attached to top of the 
filter, which stands 8 feet high. It has a guaranteed capacity of 65 gallons of muddy 
water per minnte. 

The electrie plant oonaiBtB of one4-po1e, 9-lnlowatt. moderate-speed generator, made 
by the General Electric Company, two Thomson 1893 are lamps, 100 16-candlepower 
incandescent lamps, one search light, voltmeter^ ammeter, and double-pole knife 
switch. The generator is belted to a 7 by 9 vertical engine, and runs at a speed of 
1,400 revolutions i>er minute. 

The enffine ia used for lighting and running the machines in the repair shop. 
The fly wheel is 42 inches in diameter, with 7 inch face; and driving pulley is 48 
inches in diameter, and 8 inch face. The engine is provided with all necessary 
Talres, drain pipes, govemore, oil cups, lubricators, etc. 

There are two winding drums located forward of the main pump, one on the star- 
hoard and one on the port side of boat. Each drum is 42 incnes m diameter and 42 
inohes Ions, mounted on a 6-inch shaft, with two bearings in main pillow blocks, and 
carries a w-ineh gear wheel at one end and an 84-inch gear wheel at the other end. 
These drums are operated through suitable gearing by two independent double- 
cylinder horizontal engines, with 10 by 12 inch cylinders. The same engines also 
operate the spud and liMder winches. 

The ladder hoist for raising and lowering the suction head consists of a 24-inch 
drum 24 inches long and is located near the starboard side of boat, aft of the wind- 
ing drum. The hoist drum is mounted on a shaft 4| inches in diameter, which carries 
an 84-inch gear wheel at the starboard end. The rope from the drum leads up to the 
roof; thenoe out to leaves at the top of the derrick frame at forward end of boat, 
directly over the end of the suction head. 

The spud hoiat is located near the port side of boat, afl of the port winding drum. 
The drum is 24 Inches in diameter and 24 inches long, and Is attached to a shaft 4| 
inches in diameter, with a 48-inch gear wheel at the starboard end. The rope from 
the dram leads up to the roof; thence over sheaves to the spud, to which it is attached. 

These winding and hoisting drums are provided with 4 Hill clutches, 6 post brakes, 
4 complete jaw clutches, with the necessary operating rods and levers, wnich extend 
to the pilot house or operating room. 

A hand-power traveling crane of 5 tons capacity is provided for handling and mov- 
ing the winding machinery. A traveler is also provided for handling the pump, main 
enrine, etc. 

The repair shop is situated on the main deck, at the forward end of the boat, in 
front of the wiimbes. It is equipped with 1 Bradford screw-cutting engine lathe, 
▼ith 14-inch swing and 8-foot oeo^ 1 Barnes 22i-inch back-geared drillpress, a black- 
smithes forge, and fuU set of blacksmith^s tools. 

The various parts of the dredge above described were constructed by the follow- 
ing subcontractors : 

Holl and floating pipe line : The Springfield Boiler and Manufacturing Company, 
Springfield, HI. The plates for the hull and floating discharge pipe were rolled bv 
the Sohoenberffer Steel Company ; the angles and frames by Jones & Laughlin, both 
of Pittsburg, Pa. 

Boilers: Heine Safety Boiler Company, St. Louis, Mo. 

Heater: Taunton Locomotive Works, Taunton, Mass. 

Filter plant: O. H. Jewell Filter Company, Chicago, HI. 

Fire and boiler feed pumps : Snow Steam Pump Works, Buffalo, N. T. 

£leotric plant: New York Safety Steam Power Company built the engine; app»- 
mna furnished by General Electric Company, New York. 

Main pump engine: Brown & Miller^ersey City, N. J. 

Main dredginfi^ pump: Camden Iron Works, Camden, N. J. ; cast steel runner was 
insde by Franklin Steel Casting Company, Franklin, Pa. ; shafts by the Cambria 
Iron Works, Johnstown, Pa. 

Catter and winding engines: Lidgerwood Manufacturing Company, South Brook- 
lyn, N.Y. 

Cutter and winding machinery : George Y. Creeson Company, Philadelphia, Pa. ; 
caat steel pinions and connecting links by the Chester Steel Casting Company, 
Chester, Pa. 

Sprocket links, wheels, and cstter arms: Taylor Iron and Steel Company, High 
Bridge, N. J. 

Steam capstans: Marine Manufacturing and Supply Company, New York. 
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Trareling crane and trayeler : Brown Hoisting and Conyejing Oomiiany, < 
land, Ohio; the differential blocks, Yale A Towna^ 

Condenser and air pump : Laidlaw-Dnnn-Gordon Company, Cincinnati, Ohi< 

Stratton separator: Gonbert Mannfacturing Company, New York. 

The hull was constructed at Clifton Terraco, a short distance above Alto: 
The first carload of material arrived at the Springfield works on Sttptember 1£ 
and the hull was laanehe<i on February 20, 1^. 

The cabin was construoted and the machinery erected by the New York Dre 
CoaHpanv. The erection of cabin was begun March 22, and at the end of Ma 
practically completed. 

Ttie erection of machinery was begun on February 8, and it is expected thi 
dredge will be ready for testing by the end ef Jn&e. 

The dredge was towed to St. Louis on May 17, and the finishing toachee n 
put on at that point. Steam was raised on May 25, and the engines were star! 

The oonstnietion of the hull and floating pipe and erection of the machine 
been under the supervision of Julius L. Homig, acting as inspector on tins { 
the United States. The eons traction of the maohmery has been under t^ 
vision of P. H. Middleton, acting as United States Insfieotor. The deseiipl 
the dredge here given is largely derived from their reports. 

The weights of the various parts of the dredge are about as follows: 

I 

Hull.. I 

Main pump and engines 1 

Cutter engines and machinery 

Winding engines and machinery, with extras 

Air pump and eondenser, with extras, feed and fire pumps 

Electric plant, engine, dynamo, etc 

Heater, separator, uid filter ^ 

Derrick, ladder, travelers, tackle, sheaves, bolsters, tools, etc 

Capstans, spud, piping and fittings, deck fittings, etc 

Discharge and suction pix>es pertaining to hull 

Boilers, stacks, etc., complete 9 

Cabin, complete 1 

Spare parts for main pump 

•Complete finished weight 1,8 

Draft of boat (about) 4 feet 3 i 

Weight of floating pipe line 22^ 477 p 
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BPSILON AND ZBTA. 

The work on these dredges was begun early in January, 1897, and the oe 
requires their completion October 6, 1897. The Eptilan is to be constmctei 
water-jet suction h<ad, and the Zeta will be provided with mechanical agitato: 

The hulls are being erected at Grafton, nl. All of the plates ror hulls an 
lines have been received at Springfield, 111. The general character of these d 
is set forth in the specifications printed as Appendix B. Report of CMtain 
Waterman, Corps of Engineers, U. S. A., Secretary Mississippi River Comm 
for 1897. 

The following Bubcou tractors are engaged on this work: Stmctnralste^: 
& Laughliu, Pittsburg, Pa. 

Main dredging pumps and the Jet pump and engine for the EpHloni Morris Ms 
Works, Baldwinsville, N. Y. 

Auxiliary engines and winches: Litchfield Car and Machine Works, Litchfie 

Capstans : Bath Iron Works, Bath, Me. 

Pumps: Laidlaw-Dunn- Gordon Company, Cincinnati. Ohio. 

Rubber hose connections for pipe line: W. D. Allen &, Co., Chicago, JXL 

Steel Castings : The Sargent Company, Chicago, 111. 

Engines: Ide Engine Works, Springfield, 111. 

More than three-fourths of the material for the hulls has been prepare 
forwarded to Grafton, 111. Considerable progress has been made on tM engiA< 
other machinery. 

The hulls are being constructed under the supervision of Benjamin F. Crew, I 
States inspector, and the machinery under the direction of George H. Hewes, X 
States inspector. 

Respectfully submitted. 

J. A. OCKEKSOK, 

PKne^HiI A9n9tant Bngn 
Capt. H. E. Waterman, 

Corps of Engineers, U. S. A., 

Secretary Mississippi River Commistiom, 
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Appendix 7 B. 

REPORT OF ASSISTANT RNGINEBR C. W. STL'KTSVANT QN THB PROPER I^OCATKHT OF 

DRSDGE CUTS. 

U. S. Drkdoing Flrrt, Cmim^ lU., May SO, 1897. 

CAPTAiir: I bare the honor to submit the following report upon the most impor- 
tant factor (location of dredge work) in the successful opening and retention of 
navif[:ahle channels through the bars of the Mississippi River during the low-water 
season by means of dredging : 

The location of the dretlged cuts is certainly of the most importance. With ever 
fio large or efficient dredge, if the work is not located so as to receive the assistance 
of the current, the ehauue], even if opened, can not be retained. 

The location of the work is governed by two questions: First, selection of channel, 
and aecendf location of the cuts in that channel. 

At all places where dredging has been necessary there have been two or more 
ehauneU, and the question of which shall be improved must first be settled. This 
matter has always been decided heretofore by examination of the different channels, 
taking into consideration the direction of current and form of submerged bars 
which first divide the <diannels. 

Instead of examination by a reconnaissance, a survey should be made for at least 
2 miles above tlM head of theee dividing bars and down each channel at least a 
mile, as well as a sarvey of the shoal in each channel. The ranges sounded should 
be about 500 to 800 feet apart, except at each shoal, where they should be 250 feet 
apart. After deciding on the channel to be improved, the shoal in that channel 
flionld be earefdlly snrveyed by ranges 100 feet apart, with soundings every 20 ft«t. 
These ranges shotdd be about normal to the direction of the current, and together 
with the direction ef aarfaoe floats and the expected stage will decide the exact 
location of the outs. 

The question of loeation of cuts may be divided into two parts: First, position; 
aecond, direction. 

Position or point of cutting through the reef may be divided into two kinds, high 
and low. If the upper bar is high and will cut off much of the current from above 
SB the river falls, the cuts must be located low down on the reef. If both upper and 
lower bars are high, so that as the river falls the direction of the current will be 
thrown more sqnarely across the river bed, then the cuts must be located high. If 
both npper and lower bars tae ffat, the^uts must be located according to shortest 
distance to be dredged and direction of current. 

After the point of crossing the reef has been located, then the directi<Mi of the 
eats must be decided upon. Direction ma^ be divided into two classes, parallel and 
diagonal to the T>iirrent. If as the river falls the line passing throogh the centers 
of gravity of the cross sections of the channel will remain in about the same position, 
the cuts should be made parallel to direction of the enrrent ; but if this line assumes 
an angle to the present line, the direction of the cuts should be changed so as to be 
nearer parallel to that line when the river falls, but not entirely so. This deflection 
may be either up or down. 

Location of cuts should always be made in the early part of the season, with the 
idea in view that the river will fall. If this fall occurs, then all is well; if not, 
there will likely be sufficient depth through the channel for navigation. 

Another and very important matter is the marking, not only of the channels 
dredged, but of other channels. A channel is often reported shoal owing simply to 
the boats not running in the proper place. Buoys put out on dredged bars are often 
neved by paesing tows. Thus it would seem that the work of surveys and buoying 
of channels should be enlarged. 

It is much cheaper to find channels and mark them than it is to dredge or have 
them reported shoal simply because the marks have been moved down off the reef 
by a tow or by some other cause. 

I think every possible shoal should be visited twice a week and rebuoyed, if neces- 
sarjr^ and that all channels should be surveyed, and the line of cuts to be dredged 
marked by a separate party, before the arrival of the dredge, at esich bar. 

£ach dredge sh€»ald havo a small survey party, and there should also be a larger 
party, on a donble-crewed steamer, to make general surveys. On this steamer 
might be quartered the superintendent of a certain district, who would have charge 
of all the dredges working in that district, and who would buoy out or locate the 
work to be done, as well as patrol and buoy the channels. 
Very respectfully, your obedient servant, 

G. W. Stuktbvant, A99isia%t Engineer. 

Capt. H. E. Waterman, 

Carj^ of Engineers, U. 8* A, 



h.f 
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Appendix 8. 



rspobt ov oapt. obaham d. fitch, corps of enonnebrs, upon ofkratk 
ths first and second districts. 

United States Engineer Office, 
MemphU, Tenn,, Majf 1, 1 
Colonel: I have the honor to sabmit the following report of operations 
first and second districts for the year ending April 30, 18d7 : 

first district (CAIRO TO FOOT OF ISLAND NO. 40, 220 MILES). 

ColwmJms, Ky, (£1 nUles below Cairo).— In 1889 and 1890 fiye spur dikes of 
and stone were bnilt along a caving bank in front of this place. These pro 
2,200 linear feet of bank. This work at present is in fair condition, and has a 
plished the object for which designed. Some caving has occurred in recent 
between the dikes where the bank was onprotected. No additional work is re^ 
at present. 

Siokman, Ky. {S6 milee hel&w Cairo),— In 1889 a mattress of brash and sto] 
feet long was placed along the bank in front of this town. This was repai 
▼arioas times, and the wonc extended downstream (>90 feet, making the total J 
of revetment now in place 1,560 feet. No further work is required at present. 

New Madrid, Mo, {71 milee below Cairo). -^Tho bank here had been rapidly < 
for many years. In 1893 the bank along the npper portion of the town wa 
tected by 900 feet of fascine mattress 250 feet wide, and the npper bank ] 
Seven hundred linear feet of similar work was placed below this in 1894. The 
and harbor act of June 3, 1896, contained an appropriation of $16,000 for f 
improvement. This sum was expended in extenaing the revetment downstr 
distance of 500 feet, as the work already done is insufficient to hold the entire ] 
of the seriously caving bank. An additional extension should be made of ai 
1,000 feet. 

(For further details, see report of Assistant Engineer Aug. J. Nolty.) 

Summary of coat and of work done. 



Biverxnattiresa aqaaret.. 

Grading cubic yards.. 

PaviDg square yards.. 

Bepairs to existing works do — 



Total.. 



Work 
done. 



1,439.85 
11,436 
4,000 
585.2 



Cost per 
unit. 



(S.81 
.0291 
.703 



Toi 



5 



Five hundred linear fleet new work, at $25,900 per foot. 

Material need per uniU 



Items. 


BiTor 
mattress 

per 
square. 


P 

s 
3 


Brash 




................... cords . . 


L7a 
.07S 
.9S8 

10.813 

2.790 

.444 

.U8 

1.03 




Boles 




do 




Stone 




............ cubic yards 




Wire: 

Strand 




iMunds.. 




Annealed 




do.--- 




Silloon bronse -- 




do 




Staples 




do 




cnipn... _-_ 




_ ^ nnmViAi* 









I 
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rium Pomi Bsaoh (147 to 186 milet htUm Cairo). ~The works of impToyement in 
this reach have extended from Daniela Point to Craighead Point, ktk.y a distance 
of aboat 20 miles. The operations have been fully described in previoas reports. 
In general tornis, the work done has been the protection of cayin^ banks by the con- 
gtniction of 67,400 linear feet of revetmtint now in place, the closure of Gold Dust 
chute by means of pile dikes and a brush and stone dam, and the closure of Osceola 
and Bullerton chutes by means of pile dikes. The result of these works has been 
to ^ve an increase of about 3 feet in depth oyer the crossings in Plnm Point Reach 
daring extreme low-water stage. 

The work done daring the past year is as follows : Towing 19,480 cnbic yards of 
stone from quarries, 75 miles aboye Cairo, to Plum Point Reach, at a total cost of 
$S,006.36, or 41.2 cents per cnbic yard. The price paid to contractor for deliyery on 
United States bargee at quarries was 46 cents per cable yard. 

DunieU Point. — ^A break occurred at about the middle of this reyetment, or at the 
junction of the 1889 and 1895 revetments. This was at a projecting point in the bank, 
&loDg which flowed an extremely rapid current. The cave was 400 feet long and 
extended into the bank at its maximum 120 £set. The plan for repairing this break, 
to prevent further enlargement, was to place a brush and stone crib diKe on a mat- 
tress foundation at or about the middle of the break, this dike to extend to the 
dee}»est water. The sill, or floor mat, 200 feet long by 277 feet wide, was built and 
placed, but the rapidly rising river and strong current prevented the placing of the 
cribs as at first designed. They were therefore extended to only a few feet beyond 
the low-water line. Three cribs in all were built. 





Length. 


Width. 


Height 

at oater 

end. 


Heleht 

at tnore 

end. 


CribKo.1 


Feet. 
Ill 
121 
119 


Fe§t. 
80 
20 
10 


FeH. 

8 
8 
6 


Fe€L 

7 


Crib No. 2 


6 


CribNa3 


4 







The bank was then paved along each side of the cribs to prevent erosion. 

The total cost of work was $11,750.73. 

(For further details, see report of Assistant Engineer Aug. J. Nolty.) 

Snmmarjf of ooet and of work done. 



Work 
done. 



Cost per 
unit. 



Total 



Floor mattress. 

Crib 

Paving 

Grading 



squares.. 

...cubic yards.. 
. square yards.. 
...cubic yards.. 



730.6 
1,866.8 
742.6 
448 



$7,825 

4.341 

.816 

.876 



$6,417.84 

6,920.87 

234.21 

168.81 



Total. 



11,760.78 



High eoat of work is due to adverse conditions of river and weather. 

FUtcher9 Bend. — The work done here during the year was the extension of the revet- 
ment southward and along the Lnxora front to protect a rapidly caving bank, and 
the construction of a spur dike of brush and stone i^ the pocket opposite Elmot 
Landing, Arkansas, to prevent its further enlargement. 

The oontinuoiu revetment required the placing of three fascine mattresses, each 
287 feet wide and covering 2.605 linear feet of bank, with a stone paving along their 
entire length extending up tne bank to about the two- thirds stage, the bank having 
previously been graded to a slope of 1 on 3 and dressed down to receive this paving. 

The pocket at Elmot Landing had increased in length to 650 feet, and the recession 
of the bank line in the middle of the pocket was about 250 feot. These conditions 
produced a strong eddy which threatened the caving in of the revetment both above 
snd below. To check or stop the tendency, a large spur dike was placed in the 
middle of the pocket. A fascine mattress 360 feet long, 100 feet wide at the shore 
end, snd 160 feet wide at the outstream end, was first sunk as a base. On this were 
placed 3 cribs, as follows : 





Length. 


Width. 

Feet. 
24 
16 
8 


Height. 


Crib No. 1 

CribNo.2 


Feet. 
273 
260 
232 


Feet. 

6 

4 


CribNo.lJ 


4 







I!! 
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These make a dike which extends into the river 253 feet, with a base of 24 
crown of 8 feet, and a middle depth of 13 feet, the whole being heavily load< 
stone. The bank above the end of the dike and along the sides of the eribs 



exposed during low stages of the river, was heavily paved with stone. 
(For farther details, see report of Assistant Engineer Aug. J. Nolty. 



Summary of oo$t and of work done, extension of Fletchere Bend revetment 



RivermftttreM 

CoDneoting mftttreM. 

Grading bank 

Paving D»nk 



.squarea.. 
.do... 



..cubic yards 
.aquare yards.. 



Total « 



Work 
done. 



7.551.85 
274.21 
81. IM 
20,48L5 



Coat per 
unit. 



15.104 
5.308 
0.390 



T< 



2,605 linear feet of bank revetted ; ooat per linear foot. . 



Ehnot orib dikes cubic yards. 



Work 
done. 



2,124.3 



Coat per »., 
unit. ^* 



91.2088 



Coat of repairs to existing works 

Coat of surveys and examioationa 

Cost of 8,398 cubic yards atone on hand 

Total expenditnrei fletohera Bend revetment . 



Material used, per unit 



Items. 



Brush cords. 

Poles do. 



Stone cubic yards. 

Wire strand pounds. 

Wire, annealed do... 

Wire, silicon bronze do . . . 

Clips nuiiil>er. 

Staplea pounds. 

Spikes do... 



Biver 
mat, per 
square. 



L41 
.065 
.654 
a8.63 
as. 67 
.627 
LIS 
L85 



Connect- 
ing mat, 

per 
square. 



L80 

.08 

.71 

6.40 

8.56 

.20 



.072 



Paving, 

per 
square 
yard. 



.303 



a About 80 per cent of strand manufactured on works and charged as "Wire, anneale 

Condition of works, — ^The different works along Plnm Point Reach appear to 
ing well, except near the head of the Daniels Point work of 1889, where 
some caving, due to the extreme steepness of the bank below the zero st 
appears that the strong current is letting this revetment down, either by an 
ing at the outer ed^e, or, more probably, by scouring through the matti'ess, ^ 
of the old type and quite open. Caving is quite active at Mill Bayou, ah 
Fletchers Bend work, and also below this work from New Haven Landing to i 
of the 1895 revetment of upper Osceola Bar. Should this caving continue 
it will soon cut into the ohute, which was closed years ago at a large expeitw 
ing is also continuing alon^ the middle portion of the lower Osceola Bar, jui 
the revetment of 1891. This, however, is not very rapid at present. 

No boats plying the river were delayed at Plum Point Reach during the lo 
of 1895. 

LBVBES. 

Lower St. Franoie Levee district (80 to S98 miles below Cairo).— The lenflrtl 
district by river is 218 miles and by the levee line about 224 miles, of whicn 1 
have been constructed. The area that will be protected by the levees wh 
pleted will be 3,490 square miles. 

The work done during the year consisted in the enlargement to a grade < 
above the hi^h water of 1882 of the levee from Bear Bayou, Arkansas (153 B 
ward for a distance of about 6 miles. 

A balance of the 1896 funds being available, a contract was let to Jamas H. G 
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Augasi 24, 1896, for enlarging the levee from 153 K to 158 R, a length of 21,200 feet. 
This work iraa begun on September 9, 1896, and completed Janaary 15, 1897. The 
jftrdage erected waa 96,771, at a contract price of 8.99 cents per cubic yard. 

From the riTer and harbor act of June 3, 1896, the sum of 916,875 was allotted to 
levees in this district; of this sum one- half was at once available, and the other half 
was to be made available by future action of Congress. 

Bids for enlarging the levee from 158 R to 159^ R, a length of 7,100 feet, was 
iwarded to L. C. Dzisbaoh, at 14^ oents per cubic yara; he began work on Decem- 
bers, 1896, and completed the same on February 28, 1897, erecting 47,646 cubic yards. 

The credit part of the work, or that for which funds were not yet available for 
psyment, waa let to James H. Carey, and consisted of levee enlargement from about 
159^ R southward. This work was begun on February 5, 1897, and continued until 
March 4, 1897, when the hi^h water overflowed the banks and caused a suspension. 
The work done was the eiuargement of 1,900 linear feet, with a yardage of 9,824 
tabic yards, at a contract price of 15 cents per eubie yard. Only 21 per cent of the 
contract has been completed. 

There was uonatructed between May 1, 1896, and May 1, 1897: 

Cubio yards. 

By the United States 154, 241 

fiy the local levee board 33,061 

Total 187,302 

The following is a summary of the levees in this district : 

Constructed by the United States to May 1, 1896 2,701,171 

Added ih>m May ly 1896^ to May 1, 1897 154,241 

2,855,412 
Less abandoned levees due to erevasses oansed by the flood of 1897 (esti- 
mated) 53,400 

Total 2,802,012 

Constnicted bv the levee board and citizens to May 1, 1896 2,542,063 

Added by the levee board and citizens from May 1, 1896, to May 1, 1897. .. 33, 061 

2,575,124 
Less abandoned levees due to erevasses eaused by flood of 1897 (estimated) . 116, 666 

Total - 2,468,458 

Levees in plaee in this district on May 1. 1897: 

Erected by the United States 3,802,012 

Erected by levee board and oitizens 2,458,458 

Total in place 5,260,470 

The estimated yardage required to complete the levees to the mouth of the St. 
Francis River to estabffshed grades and to close the gaps made by the erevasses is 
6,087,195 oubio yards. 

The grades are given in detail in the report of 1896. and are in general 2 feet above 
the high water of 1882 at Point Pleasant, Mo. (80 R), increasing to 3 feet at 90 R, 
theoce 3 feet to the Arkansas-Missouri State line (128 R), thence increasing to 4 feet 
at Barfield Mo. (142 R), thence 4 feet to Pecan Point, Arkansas (198 R), except alonff 
the west bank of Plum Point Reach, where about 480,000 cubic yards are required 
to raise to a 4-foot grade. 

Proposed grades for extension southward from Pecan Point (198 R), are 4 feet 
increasing to 6 feet at Memphis, Tenn. (230 R), and from Memphis to month of St. 
VnaciB River (296 R), the grade to be 5 feet. 

The flood of 1897 was from 1 to 3 feet higher than the flood of 1882 along the 
line of constructed levees in this district, and this notwithstanding the fact that 
CTSYssses occurred before the crest of the flood had passed by the levee lines. It is, 
therefore, estimated that the height of the St. Francis levees should be raised at 
least 2 feet to withstand a flood similar to thav of 1897. This increase will require 
as estimated additional yardage of 5,500,000 cubic yards. 

aOOXD DISTBICT (VOOT OV IBLANO HO. 40 TO MOUTH OF WHTTB RITKB, 180 MILB8). 

Bifp^lM Bend (g^BT-gSO miae9 Maw Coire).— The revetment in this bend, now about 
16,000 feet long, extends from Mound City Landing to Hopefleld Point ; it was begun 
alS82 and completed ia 1888. From 1890 to 1893«xtensive repsirs were made alopg 
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the lower 10,000 feet by placing wider river mats and revetting the npper ban 
Btone. The work along this lower 10,000 feet was failing on account of its i 
width and generally weak design. Nothing bat minor repairs have since been 

During the late flood some dami^e was done near the lower end, the ex 
which has not yet been determined. Any failore along this portion of th 
should be speedily remedied, in order that the current may be held along th 
phis Harbor front, which is yearly being encroached upon by the downstreano 
ment of the sand bar immediately above. 

Memphis ffarbar (gSO mile$ helow Cairo).— The bank for a length of 10,166 
feet has been revetted by the United States, and 3/206 linear feet by a system c 
built by United States employees from funds supplied by the citizens. All tl 
placed has held without loss, but along the upper nortion of the harbor front, < 
ing from Wolf River to below Monroe street, a large sand bar has formed 
has made the compress, elevator, and oil mills situated above the paved leve 
cessible to steamboats, and the tailing down of the sand bar along the paved stei 
landing has shut off about one-half of it— or 1,500 feet — to steamboat use duri 
stages of the river. At the date of the last annual report there remained an 
tected portion of the bank 2,400 feet long between the lower end of the Gove 
revetment and the bridge company's revetment. During the fall of 1896 about c 
of this gap was closed oy the construction of 1,212 linear feet of fascine matt 
feet in width and the grading and paving of tiie bank along it. The ren&aini 
about 1,200 feet long, should be closed as soon as funds will permit, as th 
been some recent caving of the high bluff bank alouf this streteh. (For 
details see report of AssStant Engineer WilUam Gerig.) 

JSummarp of oo9t and of work done. 





Work 
done. 


^t^ 


Ti 


River mattroM..... ......... ...... 


fHinaret.. 


8,686 
8,879 


•US 


1 


Bank revetment 


eqnsre yards.. 

linear fAAt... 




'Fotsl 


1,212 


25.88 









Material need, per unii. 




Braah oords, 

Poloe do... 

Stone • yards. 

Wire strand poands. 

Wire, silicon bronse, Ko. 9 do.., 

Wire, No. 12, steel do.. 

Staples do... 

Clips 



L17 
.05i 
.« ' 

9.427 I 
.88 

8.483 
.2*7 

L2SB 



1,212 linear feei grading cost 10. 250 par linear «90t. 

Wolf River {BSO miles below Cairo).— The width of the bar in front of Wolf 1 
low stages has increased to 2,100 feet, and through this the river has fMmed 
fixed chaunel to its junction with tne Mississippi. No work was done dm 
last year, as the river did not get to a sufficiently low stage to prevent nav: 
In 1896 the lowest stage on the Memphis gauge waa 1.8 feet above zero : ii 
was 2.4 £eet below zero. The removal of obstructions in 18d5 also IumL a 
effect in giving increased depths in certain loc^Ukies. 

Nonoonnah Rock {256 miles below Cairo). — This obstruction, conaiatLog of a 
nous sandstone and cemented gravel, is about 4 miles below the Memphis 
and about 700 feet from the Tennessee shore. It has been a source of annoj 
boats with heavy tows, owing to its location in the channel. 

A contract for its removal was made at $2.65 per cubic yard, and the ooi 
began work in 1893. Lacking proper plant and sufficient experience in thi 
only 335 cubic yards were removed, after which the contract was c«nee' 
January, 1896, a project was submitted and approved for the removal 
obstruction by hired labor, using Government plant. A drill platform, with t 
toons for floatiug it. was designed by Assistant Engineer W. M. Rees nsxd 1 
the Government neet at Memphis. A Rand Company's Little Giant No. 4 d 
used, and steam and water for jetting were supplied by a pile driver. T 
platform was of sufficient size to permit the placing of 10 holes without r 
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the entile plant being handled from a mooring barge secnrely anchored in the rtrer 
abore. 

Work was begnn October 5, 1896, and closed on Jannarv 25, 1897; operations were 
snspended several times on account of the high stage Of water; the drilling plant, 
u arraoged, conld not work in water of greater depth than 15 feet. The holes were 
drilled to an ayerage depth of 4^ feet, and chargea with abont 4| pounds of 60 per 
cent dynamite. Five hundred and thirty-five holes were drilled ; 30,350 square reet 
of roek was disturbed, and 2,333 cubic yards removed, at a total cost of $i,390.17, 
and a cost per cubic yard of $1.88. (For further details see report of Assistant Engi- 
neer Charles Levasaenr.) 

There are still aome high points on the rock, bnt all below the 6-foot contour when 
the water sur&ce is at zero on the Memphis gauge. 

To increaae the depth over the rock to 8 feet below the aero stage on Memphis 
gaoge, which was the original project, will require an additional allotment of $2,000. 

mlena Harbor (306 mttot heUno Cairo). — Six hundred linear feet of continuous 
revetment and 5 spur dikes were built in 1889, protecting abont 3,000 feet of bank 
along the eity front. The two lower dikes being in an unfinished condition x>er- 
mitted bank eaving along their site and below. 

From the $64,000 appropriated by the river and harbor act of June 8, 1896, the 
following work was obne : 

1. From Dike No. 4 downstream there was i»laced a continuous revetment consist- 
ing of fascine river mats 300 feet wide, made in three sections, and the grading and 
paring of the adjacent bank. 

2. At the lower- end of the work there was built a spur dike of brush and stone 
haying a length of 350 feet, a width of 12 feet, and a height of 6 feet; the object of 
this was to break up the eddy action in a large pocket at the end of the revetment, 
and from observations made during the last high water this work has apparently 
been snccessfuL 

3. Dike No. 4^ which was at the head of the new work, had badly settled above the 
low-water line : it was bnilt to nearly its former grade by placing on it a brush and 
Btone crib 100 feet long, 40 feet wide, and 5 feet average height ; on top of this, stone 
was piled to establish the former grade line. 

4. Repairs were made to the upper ends of crib dikes Nos. 2 and 3 by placing stone 
on them to replace the decayed brush work. 

One matti e es 1,075 fset long broke in sinking; at a distance of 480 feet from the 
head ; the balance, 675 by 280 feet, was lost. This mat was constructed with unusual 
care and had many extra wire strands. The rupture was no doubt caused by the 
extremely swift current and by the drift which accumulated under the mat. 

The revetment now in place at Helena Harbor covers a length of 4,110 linear feet; 
to this should be added about 1,000 linear feet to complete the work. (For frirther 
details see report of Assistant Engineer William Oerig.) 

Summary ojf 90$t and of work dono. 





Wotk 

done. 


Coetper 
unit. 


Total ooat 


l»T«r mattraat 


soiupres.. 


d,568 

1,07» 

12,967 

34,492 

13,600 


16.61 

8.80 

.868 

.074 

.128 


186,835.08 


Crnineetinc matlnM 


do.... 


4,099.97 


Bnkmvtaieiit 

Neireribdlke 

R«I«bitoDikMNo8.a,t,aiia4 


square yards.. 

oabic yards.. 

do.... 

UneariiMt.. 


11.244.87 
1,811.83 
1,M7.62 


AwWil •..«■••• >••••>■••■•••■■•■•••••■• 


1.610 


84.49 


60,688.81 



MaierM %9edptir anil. 



lUver 
mat, per 



inffmat, 

per 
■qaaze. 



Bank re. 

vetment, 

per 



^urd. 



Crlbdike, 

peroaMo 

foot 



Bnua ^ oords. 

P?Je« do... 

Stone yarda. 

^Vnrtnaida pofonds. 

Jj»,gtfvaii«d , do... 

Jire, BUioon bronae do... 

Staple* do... 

Clip»» number. 



L26 
.669 
..719 
al2.87 
4.30 
.662 
.182 
al.80 



9.947 

.006 
.479 



0.B13 



0.006 
.001 
.917 



8.7 



.004 



•Thla iaclndM 7,000 pounds of atnmd and 1,600 clips made on the works. 
Oa» ttkBOMad aiz hnadnd and tan linear feet of bank graded, ooat 19.438 per llnMv fooU 



3702 REPORT OF THE CHIEF OF ENGINEERS, U. 8. ARMY. 






.• t: 



LETEKS. 

Upper Yazoo Levee IHetriot {211 to 365 miles helow Cairo).— The length of thic 
by river is 121 miles, and the length of levee lines 123.88 mUes. The t 
protected by the levees is 3,281 saaare miles. 

At the date of my last report tne work of enlarging sections 8 to 10 was 
ress, and 66 per cent had been completed. John G. Sessions was the coi 
and he completed his work on June 29, 1896, by the addition of 39,352 cnbi 
the contract price being 10 cents per cubic yard. 

The contract for enlarging sections 6 and 7 (249 L) was awarded to P. McC 
Co. at 8.20 cents per cubic yard. Work was begun on September 1, 1896, a 
pleted on February 1, 1897, the cubic yards erected being 46,991. 

P. McCadden & Co. were also awarded the contract for enlarging 1< 
sections 11 and 12 (256 L), and building along this line two loops ^ggregati 
feet in length ; the price paid was 9.20 cents per cubic yard. Work was begui 
26, 1896, and completed February 1^ 1897, the cubic yards erected being 145," 

From the river and harbor act of June 3, 1896, the sum of $16,250 was al] 
this district. Of this sum one-half was immediately available for work, t 
half to be made available by future action of Congress. 

A contract was made with Mr. Ben Talley for the enlargement of se 
(256 L) and a part of section 14, the prioe beiiis: 9.99 cents per cnbic yi 
began work on November 9, 1896, and completed the same on February 
erecting 75,755 cubic yards. The credit work was awarded to Mr. Robert 
at 10.99 cents per cubic yard ; this included parts of sections 14 and 15 
Johnson began work on January 23, 1897, and completed the same on March 
ere<^ting 71,635 cubic yards. 

All the above work has a grade of 5 feet above the high water of 1882; tl 
is 10 feet wide, slopes on river side 1 on 3, with the same slopes on land 8id< 
on sections 11 to 15, where the land- side slopes are 1 on 4. 

Ct 
There was constructed by the United States, from May 1, 1896, to May 1, 

1897 

And by the local levee board during same period 

Total 1 1 

The following is a summary of levees in this district: 

Constructed by the United States to May 1,1896 3 

Added by the United States from May 1, 1896, to May 1, 1897 

4 
Leas abandoned by oonstraoting new lines 

Total 4 

Constructed by the local levee board to May 1, 1896 7, 

Added by the local levee board May 1, 1896, to May 1, 1897 

Lees abandoned by— Cubic yards. 

Constructing new lines 27,410 

Crevasses 93,610 

Tdtal ^ 

Levees in place in this district May 1, 1897: 

Erected by the United States 4, 

Erected by the local levee board 8, 

Total in place 13, 

The grades alonf the upper portion of this levee system for a length of 42 
are 5 feet above the high water of 1882; from thence to mile section 49, in 
the grades are 2 to 3i feet above the high water of 1890. Sections 50 to 53, in 
have grades of 4i to 5 feet above the high water of 1890. Sections 54 to 5f 
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ftTe, md6B are S^ to 4 feet aboYe hi^h water of 1800. Section 57, grades are 3 to 4 
feet aoove hish water of 1890. Sectione 58 to 69, inclnmTe, grades are 4 feet above 
high water of 1890. Seotions 70 to 82, inclusive, grades are generaUy 4 feet above 
the hi^h water of 1890. 

Sections 83 to 94, inclnsive^ of front line, sections 1 to 5, inclusive, of Ward Lake line, 
and sections 19 to 27, inclusive, of Hoshpuckana system, have grades of 4 feet above 
the high water of 1893. The high waters mentioned were the highest waters along the 
portioDs enumerated prior to the flood of 1897. This flood, however, increased the 
high-water elevations along the lower half of the Yazoo system by from 3 to 4 feet, 
and showed that the levees must be built hisher and have the base extended to 
n-sist Buccesefdlly a flood of the proportions of that of 1897. 

The estimated yardage required to enlarge levees to grades established prior to the 
1897 flood was: 

Cable yaxde. 

Sections 44 to 57, inclusive 663,000 

lijilargement below section 57,' including banquets along high levees, 

about 1,000,000 

To close orevaBse at Flower Lake, sections 48, 49, made by the flood of 1897. 360, 000 

Total yardage required 1,923,000 

The data obtained from the high water of 1897 will no doubt show that grades in 
this district mnat be raised and the levees increased in width at the base. As this 
dats hss not yet been collected and studied, it is impossible to give a precise esti- 
mate of what is required. It is probablv safe to assume, however, that the levees 
will leqniie an additional enlargement ox at least 50,000 cubic yards per mile, or a 
total of 6,250,000 cubic yards. 

White River Levee dieiriet {S06 ioSBSmilee heUno Cairo).— The length of this district 
by river is 79 miles, and b.v the levee line, 64.4 miles. The territory to be protected 
is a narrow strip of from 8 to 30 miles in width, lying between the Mississippi and 
White rivers, and having an area of about 910 square miles. 

At the date of the last Annual Report this levee was all up, but considerable of it 
was below established erades. A branch levee Just below the city of Helena, 
intended as a safeguard should the front line, which was close to the river, cave in, 
was not yet finished. This was completed by Forrest &, Co., contractors, on May 24, 
1896, the amount erected during the time- covered by this report being 4,717 cubic 
yards. 

Three contraets were let durinff the year. The first, from funds available firom the 
1896 allotment, was awarded to Arnold A De Garis, for enlarging about 8 miles of 
levee between 336^ B and 345 B. This work was begun in September, 1896, and com- 
pleted February 1, 1897, the yardage erected being 107,452 cubic yards, at 14| cents 
per cubic yard. 

From the river and harbor act of June 3, 1896, the sum of $16,875 was allotted to 
this district, one-half being in cash and the other hidf to be made available by future 
action of Congress. Under the cash allotment a contract was made with L. C. Dres- 
bach for the enlargement of 1,310 feet of levee at 365 B. This work was begun in 
KoTember, 1896, and finished in December, 1896, the cubic yards erected being 5,293, 
aod the price 11 cents per cubic yurd. 

Another contract made with L.C. Dresbach covered the enlargement of 4,600 
linear feet of levee at 329 B. This was begun in November, 1896, and finished February 
15, 1897, and there was erected 45,180 cubic yards, at 14i cents per cubic yard. 

under the credit clause of the allotment a contract was made with P. McCadden 
for enlarging about 9,400 linear feet of levee in the vicinity of 327 B. Work was 
begun on this contract in January, 1897, and suspended early in March, 1897, on 
account of the overflow. The yardage erected was 28,800 cubic yards, or about 70 
per cent of the whole contract, the price paid being 15.7 cents per cubic yard. 

In addition to the above, three drainage ditches were excavated by Bobert John- 
MD, contractor, along tiie Arnold A De Garis work. The object of these was to 
i>fford an outlet to the river for the water ponded against the levee. This work was ' 
paid for out of the balance of the 1896 funds. Twelve thousand six hundred and 
eighty-nine cubic yards of earth was excavated, at a contract price of 12i cents per 
coble yard, and the work was completed before February 1, 1897. 
There was constructed between May 1, 1896, and May 1, 1897— 

Cable yards. 

By tiis United States 191,442 

Bythe local boards 105,000 

Total 296,442 
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The following is a aammaxy of the lerees in this district: 

Constructed by the United States to May 1, 1896 5, 

Added by United States from May 1, 1896, to May 1, 1897 1 

Less abandoned levees due to oreyasses oansed by flood of 1897 3 

Total : 4,9 

Constructed by the leyee boards to May 1,1896 9 

Added by levee board from May 1, 1896, to May 1, 1897 I 

1,0 
Less abandoned levees due to orevasses caused by flood of 1897 .«.,ri...... 

Total 9 

Levees in place in this district on May 1, 1897 r 

Erected by the United States 4, 9 

Erected by the levee boards.^.... «... 9 

Total in place 5,8 

The present levee grades are as follows: From Helena, Ark;, to about 19 
south, from H to 3 feet above hieh water of 1890; theuce to 345^ R, a lengA of 
21 miles, is built to a grade of 4 feet, the grade line used being a practically ui 
slope with each terminal 4 feet above the high water of 1890. From 345i R sout 
to the end of the system, a distance of about 24^ miles, the grade is about 
above the high water of 1890, except for a length of about 4,600 feet near the lo W4 
where the grade is but 2 feet. 

Prior to the flood of 1897 the estimate for enlarging this system of levees tOj 
then established was 678,000 cubic yards. But the flood of 1897 overtoppj 
levees along nearly the entire line and produced numerous crevasses. It is esti 
that to close these to previously established grades will require about 975,500 
yards of earthwork. 

The overtopping of the levees proved eonolusively that the grades were too 
withhold the flood of 1897, and that both grades and dimensions of levees sho 
increased. The estimate for this work will require at least 3,000,000 cubic yi 
addition to the above, or a total yardage of 4,653,600 cubic yatrda, to oomple 
leveesvstem to heights and dimensions necessary to Withstand a flood equal t 

8UBYET8, GAUGBS, AND EXAMINATIONS. 

The annual low- water surveys were made of Plum Point Reach and of Me 
Reach and Harbor. Special surveys, including soundings, were made of New I 
Harbor, Missouri; of caving pocket iu Daniels Point revetment; fdong caving 
between £lmot, Ark., and New Haven, Ark. ; of the caving pocket in front of J 
Ark. : of the Memphis front between the work of 1894 and the bridge revetoa 
Wolf River, Tennessee, and of Nonconnah Rock. 

The revetment works constructed during the fiscal year at New Madrid 
Daniels Point, Arkansas. Luxora, Ark., Hopefield Bend, Arkansas, Memphis H 
Tennessee, Nonconnah Kock, and Helena Harbor were also located and soui 
taken over the work. 

Discharge observations were taken daring low water in the chute of Island '. 
and in the main river at Ashport, Tenn. 

Exan^inations, including discharges, were made of Wolf and Loosahatchie i 
and of Sycamore Slough. 

Detailed surveys were made of Gold Dust Chute and Elmot Bar, and of t 
revetment works in Ashport and Fletchers Bend. The high- water marks of th( 
of 1897, along the lower St. Francis Levee district, were located^ and the ere 
measured. 

PLANT. 



i • 



During the year the following repairs were made : 

Tug Itasca : New towhead and decking on forecastle, new rudder stock, an 
scraped and painted. 

Steamer Titan : This boat received extensive repairs, including many new fi 
samson post, head block, rudder blades, pitman, deck beams and deck on forec 
wheel and splash bulkhead. Boilers and machinery were repaired and new side 
put on. 
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Steamer H, M. Graham : Kew cylinders were placed on the boat, new wheel bnllt, 
boiler fonndatioDB replaced, boilers and machinery overhanled, and rakes caJked. 

Steamer E. L, Abbot: Nothing bnt minor repairs were made. 

Three quarter boats were docked and received extensive repairs to tlie hnlls, 
especially to the sides and rakes, where the old frames and planking were replaced 
by new, and the boats calked. Eight qnarter boats were calked on the sides and 
had roofs painted. One qnarter boat, whose hnll was beyond repair, was beached 
St the head of the fleet, to be used as a storeroom for property. One hydraulic 
gnder was docked and had new foundations placed under the pumps. Two 
bydranlio graders had machinery overhauled, aecks repaired and calked, and 
painted where necessary. Two machine-shop boats had guards, timber heads, and 
fenders renewed, and sides calked. Two mattress barges were docked and almost 
entirely rebuilt. Two mattress barges received minor repairs. Two mooring barges 
were docked, thoroughly repaired, and calked. Two mooring barges received minor 
repairs, bnt both are still in bad condition. Two old framed barges were fitted up 
for use as fascine barges. Three fascine barges received minor repairs. They are old 
ud not suitable for other use. Three pile drivers were calked without docking. 
Thirty-seven ordinary barges, 3 fdel flats, and 3 50>foot flats were calked without 
doeking. The j are in good condition. Seven ordinary barges were docked, calked, 
and repaired below the light load line. A small drill platfbrm, with two side pon- 
toons, was built for blasting use at Konconnah Hock. It answered the purpose well. 
Twenty -eight skiffs were purchased, and 3 small flats built for use during the flood 
of 1897. One thousand and sixty- three linear feet of discharge pipe belonging to the 
dredge Alpha was docked, scraped, and painted. 

The steamer MinneUmJca, 1 test barge, 1 <}uarter boat, 1 fuel flat, and 2 barges were 
transferred to the secretary of the Mississippi River Commission. 

The eost of repairing pl«it is shown on a tabulated statement accompanying this* 
report. 

bealed proposals for constructing 1 stern-wheel towboat were received at this 
office on l ebruary 1, 1897, and the contract awarded to Ed. J. Howard, Jeffersonville, 
Ind., for the snm of $25,900, this being the lowest bid. Work was begun during the 
iatter part of Maroh, and fair progress has been made. It is expected that the boat 
will be ready for launching by June 15. This boat will be 160 feet long, 30 feet wide, 
with 5 feet depth of hold. She will have 4 boilers, each 2C feet long, with shells 42 
inches in diameter, and 5 9i-inch flues. Engine cylinders will be 18 inches in diame- 
ter and 7-ibot stroke; there will be 3 steam capstans, full-sized cabin, and the boat 
will be double chain€>d. Specifications and drawings for the boat were made in this 
office. 

FLOOD OF 1897. 

The water reaehed the danger line (40 feet) at Cairo, 111., on February 28, and 
continued above it until April 27, a period of sixty days. From March 18 to April 6, 
a period of twenty days, it was above the 50-foot stage, the maximum stage being 
on March 25, when the gauge indicated 51.6 feet. 

At Memphis, Tenn., the S-foot or danger stage was reached on March 9, and the 
river Gontioued above this stage until Slay 2, a period of fifty-five days. It was 
also above the 35-foot stage from March 13 to April 30, a period of forty-nine days. 
The maximum stage was reached on March 20, when the gauge at the upper part of 
the city read 37.8 feet, or 2.2 feet above tlie high water of 1890. This gauge was in 
s larse eddy, Jnst across from Hopefield Point, and the changes at the time, due to 
the filling and emptying of the eddy, was about 2 inches. 

hi the gauge of the K. C. & M. K. R. bridge, 2 miles below, the water was 1.6 feet 
higher than the high water of 1890. Here the conditions were more normal, as the 
water had a straight course from bank to bank. 

At Helena, Ark., the river was above the danger Itne, or 40 feet, from March 8 to 
May 16, a period of seventy days. It was also above the 47-foot stage from March 
19 to April 27, or for forty days. The maximum stage reached was on April 4, when 
the gauge read 51.8, or 3.7 above the highest recorded water, viz, that of 1886. The 
water was then rising at the rate of 0.3 feet per twenty-four hours^ but the three 
breaks in the levees which occurred on that date— two just below Helena and one 
about 8 miles above and on the opposite side of the river— quiokly brought relief, 
sndthe water started downwind. 

LOWSR ST. FRAKCI8 UBVEX DI8THICT. 

On account of the rapidly rising waters, a United States steamer, with barges, 
^ks, barrows, and other appliances, was sent on March 9 to protect the levees in 
the Lower St. Francis Levee district. This outfit was in charge of Assistant Engineer 
Charles Le Vassenr, who was ably assisted by Assistant Engineer A. F. Kilpatriok. 
Hid iteamer waa kept in this levee district until April 18, when, the water having 
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\\i ] Un , it was wl t U drawn. The party lendered material assistance to the local Ix 
and citizenB^ 1>y iumishing them wiUi materials for holding the levees, and aidij 
organ! ziug the farces along the district. They also gnurded portions of the 
levies recently coDstmcted by the United States, stop]^ some breaks, and tct 
the endn of the crevasses as they occnrred, to prevent enlargement. 

As the liver reached stages of from 1 to 5 feet higher than any previons i 
nloDg this line of levee, and as abont 20 miles in the vicinity of Osceola, Ark. 
not yet been eDlarged, mnoh and rapid work was required to increase the heig 
the If^vees. Tlii^ was in general done by the use of sacks filled with earth. 
1 an ^ line of low atid small-sized levees coald not, however, be held against the 
rapidly rising river, and nnmerons breaks occurred. These are practically thi 
in uamber, three being in Missouri, and the balance in Arkansas. 

The li rat breiiks occurred near the head of Island No. 34 (177 to 179 R below Ci 
nn March 14^ These were caused by the water overtopping a stretch of qnit 
levee, iiiiun whiL^li no work had been done for about ten years. The total lenfl 
bre^ikf^ here ia eatimated at 4,000 feet, the levee being only about 6 feet high 
of am all section. 

At Caruthersville, Mo. (110 R), a crevasse occurred on the 18th in a levee bni 
the local board in 1894. This levee was supposed to be In good condition, was 
about S feet high, and the water at the time was 18 inches l^low the crest. Re 
have b«>en niu.de that this levee was cut. but so far no reliable information has 
obtained on tliia point. The length oi the crevasse when last measured was 
feet. Thii ia the only break which occurred when the water was below the on 
creBt of the levee. 

On the 19th a break occurred about 3^ miles below Osceola, Ark., or »t 16 
asotber break occurred on the 20th a short distance below the first, and on tfa 
a third break occurred a short distance below the second. All these breaks wi 
a 7- foot levee^ and the aggregate lengths were abont 1,300 feet. 

On the 21a t a ivmall break occurred in a very small levee at Craighead Point 
R, This i a only 45 feet wide. 

Do the 22d a break occurred in a 7-foot levee about 2i miles below Osceola, 
107 K. Thia has widened to abont 820 feet. 

On the 24th six breaks in all occurred, one at Lintdale, Mo. (125 R), 1,1S 
wide, in an S-foot levee; one at Midway, Mo. (127 R), 1,320 feet wide, in a 1( 
high levee. Thi^ levee here, which was constructed by the local board in 189S 
by some as yet unexplained oversight built to about 2 feet below the establ 
grade, and thia without the knowledge of this office. The third break occ 
about three-fourths of a mile below Osceola (165 R), was 300 feet wide, in a 
about 7 feet high, and the fourth, fifth, and sixth, at Pettys Landing (167i R 
all close together, and have an aggregate length of abont 1,400 feet^ in a levee i 
7 feet high. 

All the breaks above enumerated had the effect of materially lowering the ^ 
LQ the river proper and filling the St. Francis bottom opposite and above Memp 
about ite n]a;s]miim flood height. 

No further breaks occurred after March 24. The unbroken levees protects 
fanuiug lands back of them from Point Pleasant, Mo. (80 R), to CaruthersviUe 
(110 R) ; also the lauds near to and back of the levees between Barfield, Ark. a4 
and Ot^ceoln, Ark. (164 R), and about 3 miles of front lands in the vicinity or I 
Point, a 1)11 lit 195 R. Below this there are no levees, and the country was all 1 
overflowed to a depth of from 2 to 8 feet greater than ever before. Prior t4 
flood^ that of 1882 was the highest ever recorded. Elevations taken along the 1 
are as follows: 

At Point Pleasant, Mo. (80 R), 0.49 feet below the flood of 1882. 

Elevattona above the flood of 1882 were: 

GayoE^, Mo, (106 R) '. 

Caruthersvme, Mo. (110 R) 

Cottonwood Point, Mo. (123i R) 

Lintdale, Mo, (12,5 R) 

Midway, Mo. (127 R) 

Barfield, Ark. (142 R) 

Luxora, Ark.(ir»i R) 

Osceola, Ark. (Ur,* R) 

Craighead Point (170 R) 

Fulton, Tenn. (17(4 R) 

Pecau Point, Ark. (195 R) 

'rhe^ elevatloDA are the maxima obtained, and occurred before the crest o 
flood had passed. It is probable that they would have been exceeded if the h 
had not brokeiij bat by what additions it is difficult to say. The river, .ho wev( 
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Cairo rose li feet after the Camthersville break occnrred, and it is probable that 
the flood line along these leyeee would have been increased to abont that extent if 
the levees had held. 

At Walnut Bend, Arkansas (280 R), there were 6 miles of leYee, bnilt in 1894 to 
prevent a cnt-off into St. Francis Riyer. This levee was bnilt to a grade of 2 feet 
above the hif^h water of 1882, bnt the hish water of 1897 reached practically to its 
top« nmnine orer it in nomeroas places. We cau assume, therefore, that the flood of 
]»il was 2 feet higher than that of 1882 in this vicinity. All the farms below Wal- 
ont Bend and between Walnnt Bend and Memphis were more deeply innndated than 
by any previous flood, as shown by the fact that most of the inhabitants were 
obliged to vacate honses which during other floods they occupied. 

Of the 3,490 square miles in the district all but 895 square miles were inundated. 

The cost to the Government of protection works in this district was $6,782.08. 

The river along this district has receded within its banks, and most of the farmers 
are busily engaged in planting. 

WUITJI BIYSR JXVWM DISTRICT. 

On March 10 and 11, when the Helena gauge was 42 feet, the water had overflowed 
tbe bank and was agidnst the levee in nearly all places. Mr. C. H. Purvis, assistant 
engineer in charge of this district, then made an examination of the levees, and 
foand that at Station 1214. Helena (331 R), and at Station 930, Laconia (364i R), the 
watAr was within 4 feet or the crest, and that at intermediate points the water was, 
in general, about 6 feet below the crest, except in the vicinity of Station 1300, 
Laconia (345^ R), and near Station 1500. Laconia, where the water was from 8 to 9 
feet below. Between Station 900, Laconia (365 R) and O. (385 R) the water was not 
ap to the danger line. Work was at once begun to raise the levee at Station 930, 
Laconia, and at other low places, teams and scrapers being used for the purpose. 
The river rising rapidly at Helena, means were at once devised to guard ana protect 
the levees in this district. Tbe Cotton Belt Levee district at Helena agreed to take 
eharge of the levees between that place and Westover, a distance of about 12 miles. 
Along this portion there was much low levee, and the local board was obliged to 
nise the line with sacks filled with earth for nearly the entire portion and for some 
distance below. This work was done under good management and by the liberal 
expenditure of funds. 

On March 12 the steamer 21tea, with barges and material, was sent to this district. 
Assistant Engineer A. J. Nolty was placed in general charge, with Assistant Engi- 
neer C. H. Pfrvis in local charge of the upper portion. Assistant Engineer M. Gard- 
ner in local charge of the miadle portion, and Assistant Engineer Fred Wigstrand 
in local charge of the lower or Laconia portion. In addition to steamer litany two 
BiDall steamers were employed to assist her in distributing supplies and moving 
laborers from place to place, where their services were most needed. One quarter 
boat was used for quartering laborers along sparsely settled portions of the line, 
l^nmerous barges were in use, both for handling material and, later, for affording 
zescue stations for the people and their stock after the levees had broken. 

Nearly all of the work done was in raising the crest with earth-filled sacks to pre- 
vent overflow, although several badly seeping places were treated near the base of 
the inside slope to guard against failure by sloughing. Notwithstanding all the 
work done, the river rose so rapidly that it went over the top of the levees and pro- 
duced numerous breaks. On March 18 the water was running over almost the entire 
line between Oldtown (325 R) and Hngheys (837 R), a length of levee of abont 11 
miles. This portion was then abandoned. 

Tliere are in all 14 crevasses in this district. Most of them are in large levees, 
tnd a very recent survey shows an aggregate width of breaks of 16,420 leet and a 
yardage loss of 344,500 cubic yar(ls. 

A very rapid current passed through many of the breaks, scouring deep holes on 
the land side. This will necessitate tne convtmction of long loops to close many of 
tbe breaks, the aggregate length of which is about 81,000 linear feet, requiring the 
erection of about 975,000 cubic yards to dose the entire line np to the prior 
MUblisbed grades. 
A general deaeription of the breaks is as follows : 

GBXYABSB8. 

Hodoc Ko. 1 (8S8 R)« broke March 22; width, 1,315 feet; height of levee, 18 feet; 
•▼^rtopped. 
Modoc No. 2 (887 R), broke March 23; width, 750 feet; height of levee, 15 feet; 

overtop ' 



^beys (337i R), three breaks with but little levee between them ; aggregate 
width, 1,460 feat; height of levee, 12 feet. Two of the small breaks oocnrred March 
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23 by overtopping; the levee was cut by direction of the Laoonia levee boa: 
object beinff to make the crevasse wider, to draw off the water into the Whitf 
basin and thereby prevent breaks in the levees above the Laconia Circle. 

Dixie's (340 R), cut by direction of the Laconia levee board on March 23; 
750 feet: height of levee, 12 feet. 

Schoolhoase Bayoa (342 R), cut by direction of the Laconia levee board Ma 
width, 3,140 feet; height of levee, 12 feet. 

Ferguson's (364 R), broke March 25; width, 1,340 feet; height of levee, 1 
overtopped. 

Wood Cottage No. 1 (365 R), broke March 27; width, 1,425 feet; h^ght of 
10 feet; overtopped. 

Wood Cottage No. 2 (365 R), broke March 29; width, 1,530 feet; height of 
10 feet; overtopped. 

Henrico No. 1 (384 R), broke March 30^ width, 265 feet; height of levee, 1 
overtopped by the inside water in Laconia Circle. 

Henrico No. 2 (384 R), broke March 30; width, 870 feet; height of levee, 1 
overtopped by the inside water; also reported to have been out to let watei 
circle. 

Huntington (385 R), broke March 30; width, 340 feet; height of levee, 1 
overtopped from inside. 

Westover (321 R), broke April 1; width, 800 feet; height of levee, 16 feet; 
caused by faulty construction, logs having been placed m the center. 

Williamson's (309 R), broke April 4; width, 1,400 feet; height of levee, 1 
break caused by swift current on outside, which out away the river slope, 
one of the most disastrous breaks in the system. 

Hnbbart's (31 1 R), broke April 4 ; width, 1, 140 feet ; height of levee, 10 feet, 
caused by quicksand foundation, producing sloughing at inside of base. 

After these breaks the river fell rapidly along the entire front. W^ork w 
tinned for a short time along the unbroken portions to prevent further ere 
and some work was done to prevent further enlargement of certain crevasi 
at Williiimson's, Schoolhonse Bayou, and Wood Cottage No. 2. All this work 
revetment of lower ends, and it proved Hucoeesful. 

At Williamson's crevasse a very rapid current was moving along the inside 
levee and scouring the back slope, especially at the big Long Lake Levee 
2,000 feet below. To save this from breaking, spur dikes of sacks were pla< 
the current deflected from the inside base of the levee. 

On April 16 all work was suspended except the removal of plant, which wae 
at once. 

The flood of 1890 was the highest previously recorded along the upper part 
district, but the flood of 1893 slightly exceeded it along the lower portio 
entirely to the contraction caused by extension of the levees. The forme 
elevations, vis, 1890, were therefore used in establishing the levee grades. 

The flood of 1897 exceeded the flood of 1890 along the entire line, as ini 
below : 

Above the high water of 1890: 

At Williamson's (309 R) 

Westover Landing (319 R) 1 

Oldtown Landing (325 R) 

Modoc Landing (335 R) 

Hugheys Landing (337 R) 

Schoolhouse Bayou (342 R) 

Wood Cottage (365 R) 

Laconia (374 R) 

Henrieo (384 R) 1 

The cost to the Government of protection work in this district was $26,223. 

The water on May 18 had not receded suflBcieutly to allow planting to beg 
it is thought that this will commence within a few days. 

Of the 910 square miles to be protected by levees in this district, nearly al 
flooded, only about 2,000 acres along Oldtown ridge being above the overflo^pv 



UPPER YAZOO LBVBB DISTRICT. 



No protection work was done on the levees in this district, as the chief engi 
the local board agreed to do this work ; but near the close of the flood the fundi 
local board having become exhausted, the Government assisted them to the ex 
paying for the labor of protection in the upper end of the district. The local 
made a vigorous fight along nearly the entire line, and were compelled to raise 
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miles of levee, both by the noe of earth in sacks and by plank revetment backed np 
with earth. 

Only one break occnrred in the main line; this was on April 4, at Flower Lake 
(300 L). The water at the time was above the crest, which had been topped by sacks 
to present overflow. The levee being high — ^about 16 feet — it became almost thor- 
on^'bly saturated at the base, and failed by sndden sloughing along the inside slope. 
The crevasse increased in width qoiekly, and when the caving ends were finally 
cheeked by the revetment the width had increased to 2,025 feet. A vast volume of 
Mater poured through this crevasse for a long time, but when the water fell snffl- 
eiently a temporary dike of piliug, sacks, and earth about 2,600 feet long was built 
iroQiid it on the river side, and the discharge has been practically stopped. 

The overflow from this cievasse affected Tunica, Coahoma, and Tallahatchie coun- 
ties, inundating 342 square miles. 

The assistance rendered by the Government was $3,540.85 for the pay of laborers 
and the loan of 3 large quarter-boats for high-water employees. 

The foHowing are the elevations of the flood of 1897 above previous high waters: 

Aliove high water of 1882 : Feet 

Lake View (245 L) 0.55 

Nehms(247L) , 40 

Norfolk (254 L) 44 

Star Landing (257 L) 18 

Holloways (259 L) 45 

Clacks (263 1.) 10 

Indian Creek (266 L) 70 

Commerce (268 L) 50 

Walter Johnson's (274 L) 2.20 

South end Moon Lake (278 L) 3.45 

Sanders' (285 L) 2.66 

McKinneys Bayou (287 L) 3.37 

Austin (289 L) 3.46 

Above high water of 1890: 

Kyle8r292L) 4.25 

Above high water of 1886: 

Willow Slough (304 L) 3.60 

Above high water of 1886, 1890, and 1893 : 

Glendale (306 L) 3,36 

Above high water of 1893: 

Mays (313 L) 3.60 

Friars Point (319 L) 3.35 

Stovall (326 L) 4.20 

Hen8ley8(332 L) 4.75 

Burke's (334 L) 3.95 

Hushpuckana, Sunflower (353 L) 4. 20 

Above high water of 1890 : 

Malones Landing (356 L) ♦.55 

Pushmataha (360 L) 4 

MEMPHIS AND YICIMrTT. 

The unprecedented flood in the vicinity caused great distress, overflowing places 
never heretofore inundated. 

The tug liaaca, in charge of Overseer Louis Haas, was employed from March 14 to 25 
in rescumg the people and their ^took. The scenes of these operations were: 
Island No. 40 and the Arkansas shore opposite. Presidents Island and its vicinity. 

The lUuca brought to Memphis 177 persons, 96 horses and mules, 173 head of cat- 
tle, 82 hogs, and a large lot ot personal effects and household goods. 
-, ^^ ^^ made oy the survey boat Abbot to the Arkansas shore above Island 
Ko.40; 63 people were brought to Memphis from the overflowed territory there. 

The Itasca also placed seven barges along the river at different points, as quarters 
for the flood refugees, until such time as they could embark on passing steamers. 
Koiaerous skiffs were also furnished to responsible people, and to the Memphis relief 
committee, to transport people living back of the river to the barges or other places 
of safety. 

It is desired in this connection to place on record the very willing and efficient 
manner in which the assistants connected with this office performed the arduous 
da ties allotted to them during the flood period. Assistant Engineer Nolty, who was 
in charge of the T%tan; Assistant Engineer LeVasseur, who was in charge of the 
Orakamf and Overseer Haas, who was in charge of the It€uca, deserve special men- 
tion; also Assistant Engineer Bees, who rendered able assistance at Memphis. 
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The overflow of 1897 compared wOk previous overflowe einee 1889, 
[LengtL of crevauee determined by careful measurements made^between May 1 and 18, 1 
LOWEK ST. FRANCIS LEVEE DISTRICT. 
[224 miles long.] 



Year. 


Over- 
flowed 
area. 


Length of 
cre- 
vasses. 


Total 
length of 
levee line 

built. 


Bemarka. 


1882 


8q.miU9. 
8,308 
3,308 
3,308 
8,308 
8,308 
68,000 
3,808 
8,308 
2,595 


Fut, 


Milet. 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 




1883 






1884 




This dlatriot was not prolt 


1886 




levees until after the high 


1890 




1888. Between 1893 and ] 


1891 




miles of levees was built; 


1892 




mUes of this 115 nules wt 


1893 


■"i3,'465* 


the established grade. 


1897 









•No levee. 



frAbont. 



WHITE RIVER LEVEE DISTRICT. 
(04UI miles long.l 



1882 


0900 

• 900 
a850 
a500 
aOOO 
a500 
a400 

• 400 

• 900 


• 10,000 

• 10,000 

• 1,000 
None. 

• 8,000 
Nine. 
None. 
None. 
16,420 


• 20 

• 20 

• 22 

• 80 

• 30 
87 
41 
46 
64.4 


Built to low grada^ 
Do. 


1883 


1884 


Do. 


1886 


Built to higher gradfl^ 


1890 


1891 




1892 




1893 




1897 









• About. 



M 



UPPXR YAZOO LEVEE D3TRI0T. 
[124 ndles long.] 



1882 


8,281 

8,281 

50 
17 

None... 

None... 

843 


87,000 
87,000 
87,000 
(ft) 

id) 

No^i... 
None... 

(f> 


(a) 
(a) 
(a) 
«124 

124 
124 
124 
124 

124 


Old low levea. 


1883 


Do. 


1884 


Do. 


1886 


Old crevasses had 1»een dc 


1890 


levee enlarged. 
rLevees were strengthened e 
from 1884 to 1887 by raisii 


1891 


and enlarging cross sectioD 
the flood of 1897 occurred 


1892 


1883 


erable portion of the line 


1887 


below grade,! to 8 fset. 
This broke at a low place in 1 







• About 117 miles up to low grade. 
68 crevasses, about 3,000 feet 



e About. 

d 1 crevasse, about 500 feet 



«1 crevasse, about 6i 
/I crevasse, 2,025 fe 



Very respeotftilly, your obedieot servant, 



Col. G. L. GlLLBSPIBy 

President Misnaeippi JSiver CommiieUm, 



Graham D. Fttce 
Captain, Corpe of Engii 
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Catt of cai^ of and r^airs to plant from May 1, 1896, to May 1, 1897, 



BteuMi Miimueianka 

Steftmer jntan... 8» 

Steamer GraAam 

Steamer /<a«co 

Steamer Abbot 

PUe driTer No. 19 

Pile driver No. 20 

Pile driver No. 61 

QnarterboatNo.il 

Quarter boat No. 12 

Quarter boat No. 27 

Quarter boat No. 39 

Quarter boat No. 206 1, 

Quarter boat No. 221 1, 

Bargee Nos. 74, 76, and 94 

Barge No. 202 

Barge No. 203 

Barge No. 206 , 

Barge No. 208 

Barge No. 209 

Barge No. 211 

Barge No. 213 

Barge No. 215 

Barge No, 218 

Barge No. 223 

Barge No. 227 , 

Barge No. 228 

Barge No. 229 

Barge No. 9301 

Barge No. 9302 

Barge No. 9303 

Barge No. 9304 

Barge No. 9305 

Barge No. 9306 

Barge No. 9307 

Barge No. 9310 



$56.33 

536.78 

896.31 

353.40 

29.39 

20.45 

35.55 

11.31 

90.48 

19.71 

785.92 

629.89 

478.84 

563.60 

129.49 

98.26 

213.98 

96.40 

8.40 

189.20 

143.97 

147.60 

116. 10 

121.75 

107.22 

116.60 

98.45 

98.89 

46.09 

68.10 

26.87 

93.55 

112.26 

72.60 

81.00 

27.92 



Barge No. 9313 $61.65 

Barge No. 9314 105.76 

Barge No. 9315 27.50 

Barge No. 9316 31.95 

Barge No. 9317 40.75 

Barge No.9319 57.36 

Barge No.9320 36.25 

Barge No.9321 79.90 

Barge No. 9322 33.40 

Barge No. 9323 74.70 

Barge No. 9325 35.37 

Barge No. 9326 36.25 

Barge No. 9327 44.75 

Barge No. 9328 83.01 

Barge No. 9329 21.37 

Barge No. 9407 45.67 

Mooring barge No. 1 327.02 

Mooring barge No.2 366.76 

Mattreee bargee Noe. 3 and 4 . . 1, 916. 44 

MattreaabargeNo.6 93.70 

Mattress barge No. 6 93.72 

Hydranlic gnder No. 2 1, 617. 80 

Hydraulic grader No. 4 407. 26 

Hy dranlio grader No. 40 127. 31 

Skiffa 40.66 

Tools and applianoee 654. 86 

General lepairs 1,719.93 

Towing 2,960.25 

Care of plant 12,285.62 

Machine boat No. 1 49. 35 

Machine boat No. 2 28.91 

Barge No. 161 196.57 

Drill platform 220. 64 



Respectfully submitted. 



Total 85,343.98 



Aug. J. NoLTT, A99%$tant Eng^eer. 



sbpobt ov mr. aug. j. noltt, assistant knginkeb, on opbration8 ov 
con8tbuction partiks at plumpoint reach and new madrid. 

Unitbd States Engineer Office, 

MemphU, Tenn., April SO, 1897, 

Captain: I have the honor to submit my annual report of operations at. Plum- 
point Reach and at New Madrid, Mo., for the season 1896-97. 

Storage of $ione. — Bids for furnishing stone and quarry spalls for the contemplated 
work on Plompoint Beach were opened June 1, 1896, and contract awarded to 
Edmund Ligon dc Co. at 46 cents per cubic yard for both riprap and spalls, deliv- 
ered on United States barges at contractors' quarry, towing to be done by the United 
States steamers. 

ruder this contract there were delivered by September 24, 16,847.9 cubic yards of 
riprap and 2,632.5 cubic yards of spalls, making a total of 19,480.4 cubic yards, cost- 
iug, delivered on barges, $8,960.98. 

On the 14th of June the steamer Minnetonka was placed in commission, leaving on 
the following day with a tow of 12 barges destined for the quarries at Grand Tower, 
HI. On the 22d 12 more barges were taken to the quarries by the same boat. On 
July 5 this boat was turned over to the secretary of tbe Mississippi River Commis- 
sion, and it was replaced in the stone-towing service by the steamer TUan, repairs 
to which boat had Just been completed. 

The first tow of stone was received at Fletchers Bend, where the storage depot 
liad been located, on July 5, and the work of storing it on the bank was at onoe 
begun by a previously organized force of self-subsisting laborers under charge of 
Orerseer O. W. Fink; 13,501 cubic yards was stored on the bank and 5,979.4 cubic 
yards was held on bargee to be subsequently used direct on the work. 
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Of the total amoant stored on the hank, 5^102.1 cuhic yards was reloaded 
harges for consumption on the work. There remained on hand, stored on th 
at Fletchers Bend, at the close of the season's work, 8,399 cabic yards, of 
about 600 cubic yards is spalls. 

The total cost of towing and handling (unloading and reloading) atom 
follows: 

Towing 19,480.4 oubio yards $8, 

Unloading 13;501 cubic yards ^. 1, 

Reloading 5,102.1 cubic yards ••,... •^...••.. 1, 

Or, taking the above by units — 

Towage, pw cubic yard .^^^^o^^*—.. *•.••• 

Unloading, per cubic yard •«««.«•««•.. 

Reloading, per cubic yard ••^•.^^^a.^.,^......... 

Taking the cost of the 5,979.4 cubic yards not unloaded, and to the oontfac 
of which only the expense of towing is to be added, and adding to this the 
5,102.1 yards unloaded from and reloaded upon barges, the cost per cubic 3 
stone ready to be placed upon the work is $1,302, as follows: 

Contract price per cubic yard ««^* ...••• ••*«•••..•«.. 

Towage price per cubic yard «„• ..^.^^ ••••«.. 

Handung 5,102.1 cubic yards, per cubic yard *«. • »«. 

The 8,399 cubic yards of stone still on the bank at Fletchers Bend represent 
value of $8,407.40. 

Of the above quantity of stone on hand 4,500 cubic yards were intended 
extension of the New Madrid revetment, but W the time this stone was n 
leave the quarries It had not yet been definitely decided whether or not tbi 
should be undertaken this season ; hence the stone was ordered down to Fl< 
Bend. When the New Madrid work was finally undertaken it was found to I 
economical to purchase the required stone by contract rather than tow it up 
a distance of 90 miles. 

As usual, the cost of towage was considerably increased toward the olose 
prevalence of low water between Cairo and the quarries^ necessitating nc 
seduced draft of the barges, but also double tripping to Cairo. 

One steamer, the Joif Patton, was chartered for a snort time to assist in geti 
the last of the stone. The steamers engaged in this service and the length of 
employed, are as follows: 

TJ.B. Q.MinnetaniM ^.^ 

U.8.8.TOa» 

Chartered steamer t/oy Patton 

All labor employed in handling stone up to Sept«mber 16 wasself-subeistinj 
borers were paid |l.20 per day. Higher- grade employees were allowed an ii 
in their pay of from $7.50 to $15 to reimburse them for subsistence paid by th< 

As the river at the time of unloading was quite high, a great deal of the sto 
simply dumped off barges; hence the diflference between the cost of unloadi 
reloading. In the latter case of course all stone had to be wheeled onto the 

Extension of FUiohert Bend revetment, — ^The original project for this extensii 
templated 2,000 linear feet of standard revetment, to begin at a point as close 
brush and stone crib placed below the foot of Section E in the previous : 
would give a lap over the foot mat of that crib. The head of the new work ae 
placed is situate 325 feet below the then foot of Section £, running thence di 
front of the town of Luxora, Ark., and beyond. 

The construction of a brush and stone crib in the middle of the deep pocket b 
the foot of Section D and head of Section E, for the purpose of breaking up the 
eddy prevailing there, was also incWded in the prelect. 

For more than ten years prior to 1895 no caving had taken place along th 
which was now to be revetted; but early in 1895 caving began at the foot of I 
E, and in a very short time about 2,000 feet of the bank was involved, th 
ing not onlv the destruction of large areas of valuable town land and neoeae 
the removal farther inland of all Duildings fronting the river, but the lar 
costly United States levee was menaced. The effects of this unchecked cavii 
also beginning to affect the hitherto good depths of the crossing from New H 
Island No. 30, for the recession of the bank tiilowed a large volume of water 
down by the Arkansas shore, not only robbing the crossing of that much wat 
also by acceleration of the current causing heavy erosion along the sandy I 
upper Osceola Bar. So long as the Luxora bank held, the current was* d( 
away from this bar, and very little caving had taken place sinoe Osceola Chi 
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been dosed in 1885. The caying alone the bank of this bar becomes more significant 
▼hen it is remembered that the width of it is quite small, being not more than 300 
ftet across at one of the exposed places, and cutting through here would mean the 
reopening of Osceola Chute, closed at a large expense in previous years. 

Ilie closure works placed in this chute during the years 1882-1885, while having 
fiitirely accomplished their purpose, are practi^ly destroyed from age, and would 
offer but slight resistance to any considerable increment of water passing through. 

Sabsequent to the beginning of operations, the originally contemplated revetment 
of 2,000 feet was inoreMed to 2,600 feet, as it was found that the caving extended 
down that distance. 

Before commencing operations the owners of river-front property were communi- 
cated with for cession of land required for the work and for removal of all fences 
and buildings within the lEone required for the revetment, all this to be done with- 
out expense to the United States, all of which was willingly acceded to by the 
parties in interest. 

Preliminary work, such as getting out piling for the abutments, hardwood head- 
ing poles for the mattresses, and driving abutment for mat No. 1, was begun on 
September 16 by the stone storage party. 

Active operations were begun September 24, upon which day river mat No. 1 was 
be^. This mat was constructed along the most actively caving part of the bank, 
ind caving continued until the mat was sunk. One cave-in on top of the floating 
mat was so serious as to destroy a large part of the finished mat. This damage was 
rabeequently repaired by building an extra layer of mat over the damaged part, 
cure being taken to restore all the wire-strand fafttenings', so that tlse strength of 
the whole structure was unimpaired. A second cave-in at another place again dam- 
ftjped the mnt, though not to the same extent as the first one, and a third and very 
IsTffe cave-in was only averted by hastily removing the large block of bank as far 
back as the fissure, and more than halfway down vertically. As soon as the mat 
TM sunk, which was on October 9, all caving ceased. Mat No. 1 is 887 feet long and 
m feet wide. 

Mat No. % lying above No. 1, was begun October 12 and sunk on the 30th of the 
nme month, after attaining a length of 1,313 feet. Its width is 267 feet. 

Mat No. 3, lying below No. 1. was begun on December 12, after the mat outfit had 
returned from New Madrid, wnither it had been sent after the completion of the 
Elmot Crib, as the matter of a furtiier extension of the Fletchers Bend revetmeut 
had not yet been decided. This mat was sunk on December 22. Its length is 455 
feet and width 267 feet. 

These three mats cover a length of bank of 2,605 feet, 50 feet of the aggregate 
leneth being used for overlap of No. 2 over No. 1, and No, 3 over No. 1. 

m> difficulties were encountered in either construction or sinking of the mattresses, 
although at the time that mat No. 3 was under construction the river was at a 10-foot 
■tage, with a very strong current and much heavy drift running. 

C&nneeHng mats,— Of these, four were required to oover deep indentations or 
pockets into which it was impracticable to work the main mats. The four averaged 
190 squares. One of these had to be built quite high up the graded bank, as the 
part of the slope covered by it was composed of material so saturated with seep 
water as to make it too soft to receive the riprap without this foundation of brush. 
Considerable seep water flowed out here, the source of which is evidently the 
near-by deep borrow pits, which are nearly always full of water. 

Grading, — ^Prior to beginning constraction of mat No. 2 it was found necessary to 
grade down the foot of uie bluff bank for a sufficient distance back to obtain a secure 
resting place for the shore edge of the mat. The length of bank so treated was 1,250 
feet, with a width— measured from the wet contour up— of 11 feet. This work was 
done with a pile-driver pump. 

Regular grading of the bank was begun October 10. one day after the first mat 
irss sunk. A second grader began work on the 15th ot the same month. These two 
machines worked until October 26, when they were temporarily laid up, to resume 
work on October 31, the day after mat No. 2 was sunk. On November 10, grading 
in front of the sunken mats having been completed, both graders were laid up for 
the present. In front of the town proper the grade was carried to the toi> of the 
bank. At other places the usual 8 foot bluff was left standing, which brings the 
grade to about the 23-foot contour. 

On December 23, river mat No. 8 having been sunk the day previous, grading was 
resumed with one machine, completing this part of the work on the 28th. Of the 
430 feet of bank in front of this mat, 175 feet had been graded previously, leaving, 
therefore, only 255 feet to be graded after the mat was sunk. 

Paring. — ^This was laid in the usual manner on a 4-inch foundation of quarry 
apalls, and was started 8 inches thick, exclusive of the spalls, at the foot of the slope, 
diminishing to 6 inches at the top. Paving waa carried up to the 22-foot contour 
(AffleUa gauge). 
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The day following the sinking of mat No. 3 the mat plant, together witk a 
the force, was sent to Daniels Point for work there. A small force was left at I 
to complete the paying and to load stone for the Daniels Point work. All woi 
completed at this place on January 12 of the current year. Aboat 20 cnbU ya 
stone was left on the bank to be used by the citizens in repairing any fiiolt 
paving that might result from surface drainage. Two small washouts in the| 
were repaired the day prior to breaking camp. The citizens have promised 
all in their power to prevent or quickly repair any damage that the work migl 
tain from surface water. They have since constmtsted a small levee to pravei 
surface water from running down the slope. 

On January 20 field headquarters were moved to Memphis, all work except t 
Daniels Point having been completed. The latter was finished one week latei 

All brush and poles for this and other work on Plnm Point Reach were fun 
by Messrs. Hunter &, Frey at $1.04 per cord for brush and $1.60 for poles, del 
on United States barges at contractors' camp. For every one-quarter of a bb 
fraction thereof, beyond 1 milo haul, 7i cents per cord extra to bis paid. AH u 
of the contractors' outfit to be done by the United States. The territory from 
thf'y were allowed to obtain brush and poles was limited to between Caii 
Memphis. 

Crib (like^ Elmoi Landing, — The site of this work is in the center of the deep in 
tion between the toot of Section D and head of Section E of the interrupted revc 
of part of Fletchers Bend. The distance between the ends of these two sections, 
had oriirinally been 500 feet, had, prior to the construction of the stone 
designe<l by Lieutenant-Colonel Stickney, Corps of Engineers, United States 
increased to 650 feet, while the recession of the bank line in the deepest part 
pocket amounts to 250 feet. The strong eddy, which was the natural seqne 
such a feature in the bank, was continually doing more damage, and threatei 
involve the protected ends of the sections, besides endangering the United 
levee, which here is very close to the bank. 

It was therefore necessary to place some structure to break up this eddy, a 
this purpose a 3- tier brash and stone crib, founded npon a fascine mat of 
size, was designed. 

The construction of the mat was begun on November 1 and completed on tl 
Its width, normal to the bank, is 360 f%et, while its length varies from lOO 
the shore end to 160 feet at the outstream one, the upstream edge making t 
angle with the two ends and the general bank line. Owing to nonavailabi 
sutlicient plant to make this mat in the usual manner, i.e., fascines normal 
bank, it was made with fascines longitudinal. 

The first or lowermost crib was built 273 feet long, 20 feet of its length lyi 
the bank inside the zero contour, and in a trench excavated for it. Its widtt 
feet and thickness 5 feet. 

Crib No. 2, resting on top of No. 1, is 260 feet long, 16 feet wide, and 4 feet 
It leaves 30 feet of the outer end of No. 1 uncovered, and projects 37 feet insi 
low- water line. 

Crib No. 3, resting on No. 2, is 232 feet long, 8 feet wide, and 2 feet thick a1 
end, increasing to 4 feet at outer end. It projects 39 feet inside the zero c 
and leaves 30 feet of No. 2 exposed. 

From the shore edge of the mat up the bank was graded for 100 feet an< 
properly paved, an extra quantity of stone being piled around the ends and a 
the sides of the different cribs to prevent cutting and undermining. The ] 
extends up to the 20-foot stage. All work, except a little paving, was complc 
November 21, and the deferred paving was completed January 5. 

As soon as the last crib was sunk the mat outfit, together with the balk 
workiuff force, was sent to New Madrid. 

All white labor employed on the works at Plam Point were snbsisted on 1 
States quarter boats. Colored labor was self-subsisting. Ninety cento per < 
eight hours was paid the former and $1.20 to the latter class. 

Since the construction of the stone groins around the ends of the eecti 
detached revetments in Fletchers Bend no caving off of these ends appears t< 
taken place. 

The cost of towing brush and poles for Plum Point work was $0,334- per oo 

Extension of revetment, New Madrid front,— Sixteen hundred feet of revetmei 
been constructed along the upper front of this town, and the project for thi 
provided for an extension downstream as far as the funds available would p 
Only $14,500 being allotted for the field cost of this work, an extension of 5( 
was all that it was deemed advisable to undertake, in order not to ezoeed the 
amount. 

Five hundred feet of revetment would require 520 feet of mat, 20 feet 
allowed for overlap on the work put in in preceding years. The ori^^os 
gramme had been to do the work here in the early part of the working aeaao] 
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it WM therefore decided to anload the last 4,600 cnbio yards of stone famished by 
cootractora Ligon it Co. at this place. Howeyer, by the time that the first tow ef 
this lot was ready to leave the qnarries the order of work was chanced, as it bad 
Dot been definitely decided whether or not the New Madrid work wonla be done this 
season. Hence it became necessary to order the stone to the general depot at Plom 
Pomt. When it was finally decided to begin the extension here, the 3,500 cabie 
>ardB required were obtained nnder a new contract made with John Barret it Son, 
this being considered folly as cheap as towing stone from Plnm Point, even if 
bar^s and towboats were available for this purpose, which, howerer, they were not. 

The cost of atone and spalls was $1.90 per cubic yard, delivered at the work, with 
00 charge for detention of barges. 

Plant for this work was towed from Plum Point November 13-25. Filing for the 
abutment, bard- wood headingpoles for the mat and logs for the mattress anchorages 
vere gotten oat at Fletchers Bend, there being no suitable timber within easy reach 
of this work. All the mooring lines had to be fastened to "dead men," as the bank 
was entirely denuded of timber. After completing the preliminary work, such as 
clearing the bank, driving abutment, and placing the anchorages, actual construc- 
tion of maltress began on November 27. The river, which stood at 8.5 feet. New 
Madrid gange, began rising the same day and continued rising until the day the 
mat waa aiink, when it regutered 19 feet. New Madrid gauge. Xarge quantities of 
heavy drift, among which was a raft of 115 saw logs, lodg(>a in ftont of the moor- 
ing bargee, but as the drift chains were early put out, very little drift worked nnder 
the mat. Tbe mat, which was 267 feet wide, was sunk on the 8th of December, rain 
preventing its earlier sinking, although it was ready for this final operation on the 
5th. 

Considerable anxiety as to how tbis mat would behave during the process of sink- 
ing was indticed by the immense accumulation of drift and the strong current, but 
the mat went down in the very best of shape. As the river was quite high during 
eonstrnction, the mat lies higher up the bank than is desirable, but of course this 
could not be avoided. However, the strip of mat that will be exposed during a low 
stage of river has been as near as was possible heavily covered with riprap, in or<ler 
to minimize tbe injurious effects of alternate exposure to atmosphere and water of 
the hmah. Maximum depth of water where mat was sunk was 72 feet below zero. 

The day following the sinking the mooring barges were carefully swung around, 
in order to allow the accumulated drift to fioat ott', and although the utmost care 
was taken to swing them around gently, and having the Titan lashed to the out- 
stream end of the mooring plant pushing against the current with engrines at full 
stroke, tbe force of the mass of drift when once in motion was ireslBtible and all the 
lines had to be thrown off in order to prevent the wrecking of the mooring barges. 
One l^incb steel cable, whose end became fouled in the drift, was part<3 by the 
strain, and another of the same size dragged out its anchorage, and being dragged 
off by the drift was lost. Tbe two pieces of the parted cable were recovered. 

At the foot of the older work was found the usual pocket, which invariably forms 
at the end of a revetment, and here a connecting mat was necessary. This is 85 feet 
wide and 147 feet long. 

As soon as the mat work was completed the mat plant, together with the larger 
part of the force, was taken to Luxora, there to complete the in the meantime 
aecided upon further extension of the Fletchers Bend revetment. Headquarters 
remained at New Madrid a while longer, so that the assistant in charge could person- 
ally supervise tbe grading of the bank, which from its composition promised to give 
troable. Grading was begun December 9 with one machine and three jets, but the 
bank begun at ouce to cave and gully badly, caused by too much water. Two of 
the three jets were then shut off, and thenceforward only one Jet was used, with 
reasonably fair results, although brush packing at the foot of the slope had to be 
resorted to several times to prevent caving. One hundred feet of bank at the head 
of the new work could only be roughly graded with the grader, being afterwards 

perfected by hand dressing. Grading was completed December 17 and headquarters 

moved to Luxora, a small force under Heceiver of Materials Prewitt being left 

behind to complete the paving. The later work was done in the usual manner and 

waa carried up as high as that of the older work, which is at about the 33-foot stage. 

^ All work, including the transfer from contractors' onto United States barges of 

dM cubic yards of stone left over, was completed on December 31, when the force 

waa paid ofiT and all remaining plant towed to Lnxora. 
As the bank is largely composed of fine sand, some damage from rain wash may 

be expected on the paved slope until such time as a complete submergence by the 

livei naa silted up all the interstices in the riprap. 
All common labor was self-subsisting, but as sleeping accommodations In town 

were limited, a considerable part of the force were allowed to sleep on the lar^e 

quarter boat brought £rom below. One dollar and twenty cents per day was paid 

for labor. 
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nrash and poles were famished by Huuter it Frey, at $1.04 per cord for the 
siud $2 for the latter, delivered on United States barges at contractors' camp. 
ill lions as to overhaul and moving of camp were the same as those for the 
wfirks. The cost of towage per cord of material was $0,547, which appesn 
high. However, it should be considered that owing to bad weather and scai 
bruBh, the latter involving frequent changes in K>cation of camps, the to 
never could get a full tow of barges, having frequently to return to the wor 
one or two barges. 

The reliance upon obtaining labor at such a small town as New Madrid 
i-Qeommended, as it is fruitful of delays in the progress of the work. At thii 
wo never had more than a two-thirds force, while frequently, if the weatiier < 
suit the men, we had only about one-fourth of the required number. 

Eepairs to and pretervation of existing works. — The only damage of any conse 
euatained by the works on Plum Point Reach during the preceding higb 
pi'dod was at Daniels Point and at the Juncture of the 1895-96 work wit 
Iniilt in 1889. During the six years interval between the final completion 
i^veitment at this place the bank above the older work had been ftaving ba( 
flidf^rably, thereby leaving the head of the old work very much exposed to 
horn above and in the rear. When the extension of 1895-96 was oonstmcl 
1m ad of the older work appeared solid and uninjured, but in order to avoid a 
of damage much additional stone was distributed around the head of it. in order 
4 xtra solidity to it. After the subsidence of the hiffh water of 1896 it wu 
that what was formerly the head of the old work had caved off and a ne 
point lower down had formed. This cave was 400 feet long and extended 1mm 
the bank 120 feet. An examination made before submitting a project for 
showed an increase of from 10 to 30 feet above former depths, thus giving ph 
df^nce that the old subaqueous revetment, which was of the woven type of ^ 
mat, was practically destroyed. 

The proposed plan of repairs was to build a foundation mat of proper dimi 
and a three-tier crib dike uf brush and stone, the dike to be rooted in the « 
indentation of the shore line and projecting thence 240 feet ontstream. 

Before the plant for tlie construction of this work became available the rivei 
rii^ing. and by the time the foundation mat was sunk it had attained a stag 
feat. Amelia gauge, and rising rapidly. Even at the very lowest water this 1 
h^Ls been a most di fficult one to work over, on account of the strong eddies and b( 
\i ith, and these difficulties increase with a rising river. It was apparent that t 
out the work as planned wonld involve materialdifflculties and probable loss, I 
under the then conditions of the river at this place it was considered imposi 
successfully sink so large a crib as the first one wonld be. It being, howevi 
tillered important to do some work here that would if possible check further 
on the work abovo and below, it was decided to modify the original project, » 
T«^j^arded the dimensions of the cribs, by placing cribs of only about hslf of t 
teui plated length. These could, if found necessary to do so, be extended 
length at the next low-water period. 

Tlie river continued to rise during the entire period of construction, and 
time the last crib was down it had attained a stage of 19 feet, Amelia gauge. 

Cribs Nos. 1 and 2 were placed without the slightest mishap, but No. 3 wa 
turned in attempting to sink it. It was turned back, reballasted, and succc 
lowered into position. 

Construction of the foundation mat, which is 277 feet wide by 267 feet loi 
begun on December 26, and sunk January 6, 1897. Construction was dcla 
fr<^qnent spells of bad weather. Mat was constructed with fascines longitudi 

Crib No. 1, begun on the 10th, was sunk on the 16th of January. It is 1 
lui]>r, 30 feet wide, and 8 feet high at outer, tapering to 6 feet at the shoro enc 

Crib No. 2, 121 by 20 by 8 feet at outer and 7 feet high at shore end was 8 
January 21. 

Crib No. 3, 119 feet long, 10 feet wide, and 6 feet high at the outer end, U 
te 4 feet at the other, was sunk on the 26th. Each crib is 20 feet shorter at t 
jstream end, but projects farther into the bank than the underlying one. XL 
was properly excavated for the reception of the ends, and a sufficient quau 
spalls and riprap was piled around them to prevent cutting or nnderminiog. 

As now constructed, it is believed that this spur will prevent any further d 
to the work immediately below until such time as it can be extended farther 

Other repairs to existing works consisted in regrading a portion of sect 
Fletchers bend revetment, and repaving it. The damage here was caused 
decay of the brush shore work and insnfiScient stone ballast. All the old sto 
broken up to proper size and the deficiency in stone supplied with some take 
the storage pue. 

About wO feet of the revetment lying just below the groin at the head, i 
badly damaged before this groin was constructed, was not worked upon, fl 
believed that the groin will preyent further damage there. 
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Tbe rirer having out aronnd the root of the crib conttraoted the preyions year at 
the foot of Boction £, an extension of 90 feet well founded into the bank and heayily 
wrapped with Btone was added. 

Atbaniels Point a small fault in the paving of the work of the preTioos year, 
whieh was caased by a vertical settlenienti was regraded and repaved. 

At New Madrid several places were found in the work of former years that had 
either been scantily paved or else denuded of stone by running ice, and these were 
repaired. 

CandWon of works. — ^At the close of the past low- water season the condition of all 
the modeni revetment work was, with the exception of the fault at Daniels Point, 
fint-class. Oold Dust Dam showed no further settlement or damage beyond that 
reported in my last annnal report. 

The depression in the dam near the Tennessee shore, so far from being detrimental 
to the stability of the stmcture or to the ultimate object of this piece of work, may 
be considered as a means of accelerating the tilling np of that part of the chute lying 
below the dam. 

The upper Fletchers Bend revetment, and that at the upper half of lower Osceola 
Bar, both of which works were put in in 1883-84, are more or less broken up ft-om 
the low- water line up, and now that very extensive caving has begun at the head of 
the former and below the foot of the latter work. I consider their repair and exten- 
BioQ quite important^ for not only will this unchecked caving i>rodu€e iz^ urious effects 
upon the crossings immediately below, but it is also a serious menace to the per- 
manency of the works .in the vicinity of the caving. 

At upper Osceola Bar caving has been quite active for nearly two years, flrom New 
I aren down to the head of the 1895 work. Upper Osceola Bar forms, now that the 
closure works in the chute have entirely disappeared, the only barrier to the entrance 
into that chute of tiie main river or part of it. This chute has been closed at a large 
oatlay of money, and as its reopening would entirely destroy the beneficial effects 
of tbe works from New Haven down to the footof BuUerton Towhead, I consider the 
application of some means to avert this reopening of the utmost importance. 

My report upon the caving at the above-mentioned three localities, together with 
•njEgestions as to the remedy applicable, was forwarded you on March 2, 1897, and as 
this report treats fully on these matters nothing more need be said here except to 
once more respectfully invite your attention to the matter. 

Navigation over the entire reach has been most satisfactory during the entire past 
In w. water season, and a gratifying fixedness of the various crossings has been 
observed* 

Tbe channel between the foot of Bullerton Towhead and Craighead Point was at 
first somewhat erratic in its choice of final location, but as it has now for some time 
been along the Arkansas shore, it is probable that it will remain there. This location 
eliminates the vexatious crossing over to Yankee Bar and thence back to the Arkan- 
sas side. 

it is probable that after the subsidence of the present flood some damage to the 
Daniels Point work of 1889, repaired in 1892 and 1896, will be noted. The subaque- 
ODs work is believed to be practicallv intact, and the damage, if any, will be found 
along a zone extending 15 to 20 feet above the zero contour. Sounding taken in 1895 
show that the nnder water part of the bank is very steep— too steep, in fact, to hold 
work of the ordinary kind. In fact, during the repairs, several connecting mats slid 
down the slope despite their being heavily ballasted and well anchored to the bank, 
hence should any further damage occur here the onlv feasible way, in my estimation, 
is to build short spurs or buttresses against the bank at suitable intervals. 

Annnal abstracts of expenditures for the various works, together with sketch maps 
showing the location of work done, are forwarded herewith. 

Respectfully submitted* 

Aug. J. KOLTT, A$9Uiant Sngimeor. 

Capt. Gbaham D. FrrcH, 

Corp9 of EngH^een, U. 8. A* 



USPOBT OF* MR* WIIXIAM ORRia, ASSISTANT XMOIMnB, ON WOBK OV nfPROVINO 

habbok at loemphis, tknn. 

Unitbd States Enginsbr Office, 

Memphis, Tenn,, Fehruary f7, 1897. 
Captain: I have the honor to submit the following report of work done under my 
charge at Memphis Harbor for the season of 1896: 

Prq;eo(.— The project embraced the revetment of the bank 1,200 feet southward 
from tbe lower end of the work of 1894. 
The revetment comprised the placing of a thick Cssoiiie mat^ 300 ibet wide from the 
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seoro Ht«^e, and paving the upper bank with a layer of broken stone ftbot 
tbkk sad extending to about tbe 20-foot stage of the riyer, or to the clay el 

C<ynatru6tion,—The plant was brought here and work b^gun on October J 
MASon wan favorable, tbe river remainiDff nearly stationary at tbe 3-foot rai 
ing tbe entire work. Only one and one-half daya were lost by rain^ but t 
\vii.s delayed in addition four days on account of shortage in the broeh sof 
tuoatlj to Ibe siuking of tbe contractor's derrick boat. 

Ldhor and maferiaL^hnhoT was ample and of good quality. The wages pi 
$l.2(} per day of ei^ht hoars. The maximum force employed was 234. Bi 
poles were obtained by contract at 97 cents per cord for the former and $1.60 
for the latter, di?livered on Government barges at the camps, which were fp 
20 miles b«low the work. The cost of towage per cord of brash or pole 
cents. 

St'one was obtained by contract delivered on Government bargee at We 
pliie., Ark, Tbe pricot) paid were $1.44 per cubic yard for riprap and $1.29 ic 
Th6 stone was quarried ivt Williford, Ark., and brought to the delivery i 
railroad. The towage of tbe stone cost about 5 cents per cubic yard. 

Fmoin6 naU—Uai one mnt was constructed and was built in the usoal 
work begoBning October 20 and ending with its sinking, November 11. It 
waa 1,212 feet, width 300 feat, containing 3,636 squares. The head waa la 
Station 13+20 and lapped the foot of the mat placed in 1894 about 25 feet. 

C&mneeiing mat§.—^o connecting mats were necessary here as the bank ¥i 
regular and tbe river mat was thrown on the bank. 

iiToding, — No hydraulic grading was done as the bank had a good nator 
This waa trimmed up by hand shoveling as the paving advanced, the materi 
cast on top of the paving. The total cost of hand grading was $303.02, or 
per linear foot of bank paved. This is charged in tbe paving account. 

Favimg. — This work wa« begun November 12 and completed November i 
1^212 feet long, ert<!ndiTig from about 3 feet above zero to the 19- foot stage, < 
stratum of el ay. It« avi^ra^e thickness waa 12 inches, of which the lower 
was quarry f^pallH and tbti upper 8 inches small riprap, closely placed. 

Tranfliiiitteil herewith in a tabulated statement of expenditnreSy alao bob] 
ing the location of tbe work. 

Kcsp<?ctfulJy submitted. 

Wm. GxRiO, A$9i9tant En 

Capt. Geabau D. Fitch, 

Cqtp^ of Engineer 8, U, 8, A. 
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RU>CKT Of WILLIAM Qt&lQ, ASSISTANT ENGINEER, UPON CONSTRUCTION ^ 

helena, ark. 

Unitrd States Engineer Offic 
Memphis, Tenn., March 9 
Captain : I have tbe honor to submit the following report of work done u 
charge at Helium, Ark.^ for the season of 1896-97: 

The nriginal tuojeot waa curtailed, since only $64,000 waa appropriated, 
embrace tbe foUowitig: 

1. Th« revettiieut of tbe lower portion of Helena front from the lower end 
No. 4 downaireaiu for a dUtance of about 2,100 feet. 

2. The raialng uf tbe erilis of Dike No. 4 to about the original grade. 

3. The placing of one brush and stone spur dike in the large pocket bet^ 
tiona 20 and 23 to break up the high-water eddy actions there. 

4. The repairing of the exposed ends of dikes Nos. 1, 2, and 3 by the Hdt 
atone where nece-si^nry, 

Tbe revctmei^t ronipT^i^ed the placing of two liascine mats, about 260 fe 
and paving the ii[iper hunk with riprap up to about the 25 foot stage. 

Contiructi&n. — 'L'b(; tirst tow of the fleet arrived at Helena from Memphii 
on November 21, ainl preliminary work, such as digging deadmeu, etc, wa 
diately began » Tbu rt^mninder of the plant and outHt arrived on Novembei 

Tbe season was not favorable, the river rising four times to about fhe n 
during the work. Two days were lost by rain, three by holidays, and three 
weather, 

Lalt^ and ma f^rta^— Labor was ample and of fairly good quality. Th 
were the same ue jiaid at Memphis. The maximum force employed was 342. 

Brush at $L01 iiml ]>o]t« at $2 per cord, delivered on Government barge 
oamps, were obtnhted by contract. The camps were from 20 to 30 miles a1 
vork. The emi of towage per cord of brush or poles was 32 cents. 

Stone was obtained by contract, delivered on the contractors' barges at tl 
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The prices paid were $1.64 per cabio yard for riprap and $1.49 for quarry spalla. 
The itone was quarried on the Mieaiesippi and Ohio riyers aboTO Cairo, HI., and at 
WaUford, Ark. 

Foteme mote.— The head of mat No. 1 was located abont 110 feet below hab No. 4. 
This mat was begon November 27, and was designed to be about 1,100 feet long, hot 
owing to a rapid rise of the river its length was cnrtailed and the piece was snnk 
December 5. It was built in the usual wav and contained the standard amount of 
materiaL Its length was 556 feet and width 280 feet. When this mat was begun 
the Helena (^oge read 9.8 feet, and on the day it was sunk 19 feet. 

The moonnfl^ piling was broken on December 4 and the mat moved toward shore 
wme 20 feet, but no other damage was done. A bent of tiiree piles was immediately 
driren to prevent further movement. 

Before the drift had begun running, festoons of chains were hung firom the up- 
stream side of the mooring barges, which caught the drift and held it. Fender 
barges were not used until December 2, as there were no empty barges available 
prior to this time. These caught the drift and prevented it from being caught by 
the mooring barges. 

By the morning of December 5 the current had become very T*pid» ai^A hoth the 
fender and mooring barges had a large mass of drift above them. The timberheads 
00 the fender barses hM been cut nearly half in two by the steel headlines. A tow 
of stone arrived that morning, and, as the mat had been partly ballasted with stone 
stored here, it was snnk in the afternoon without any accidents. 

When the river had commenced falling again at Helena, work was begun Decem- 
ber 14 eo mat No. 2. The head was 3 feet sonare and 300 feet long. Twelve steel 
shackle lines, of diameters fh>m 1 to li inches, were fastened to this mat in the 
Qgaal manner. Eight of the largest ones were on the outside half, as the maximum 
carrent was there. In addition to the standard amount of wire strand, this mat had 
foar i and one ^ inch strands near the channel edge, thus increasing tbe breaking 
strain at this point 33,640 pounds. Additional strands used in other parts of the 
mat made a total increaso of 25 tons. This mat was completed December 23; its 
length was 1,075 feet, width 300 feet for a distance of 440 feet from the head, thence 
2W feet. In the afternoon' of that daj, while attempting to sink it, It tore in two, 
about 430 feet from the head, after 350 feet or more was on the bottom. The channel 
«'<lge broke first, and, driving the lower part against the bank, broke the remaining 
strands one by one and went adrift. At no time was there an excessive strain on 
tbe shackle lines, and they were all in fi^ood shape. 

The cause of tne accident was that tae combined strength of the wire strands in 
thin mat was not sufficient to stand the force of the current. 

On December 22 some observations were made with surface floats to determine 
the velocity of the current along the channel edge of the mat. It was found to be 
^ feet per second, the gauge reading 16 feet, and had probably increased before the 
mat was snnk, as the river was still rising. The rapid current at this nlace was 
partly due to the increased slope caused b^ Dike No. 4, and probably also due to the 
fact that the upstream side of the mooring barges, with drift 4 feet thick under 
them, was only 25 feet from the dike, therefore oecreasing the area the water had 
to pass through. This drift consisted of trees of all sizes, saw logs, and cotton wood 
bark, and I think very little succeeded in making its way under the mat, as only 
the standard amount of stone was required for proper ballasting. 

Since the river had commenced falling again, mat No. 3, placed so as to cover the 
space occasioned by the break in mat No. 2, was begun on December 28, and com- 
pleted with its sinking on January 7, just before the river had commenced rising 
rapidly again. Its width was 280 feet and length 700 feet, overlapping mat No. 1 
about 30 ^t and mat No. 2 about 50 feet. It contained 38, 174 pounds of wire strand, 
the combined breaking strain of which was 273 tons, against 104 tons on the mat 
that was broken. These figures do not include the sewing strands. About 7,000 
pounds of strand and 1,000 cable clips were made on the works, as sufllcient quanti- 
ties could not be obtained without aelay. 
The following are the quantities of material need per square in this mat: 

Brush ..—...... ••••••.••.••••.••••• -. cords.. 1.25 

Poles do 059 

Stone cubic yards.- .719 

Wire strand pounds.. 19.480 

Wire, steel, No. 12 do...- 3.66 

Wire, silicon bronze ••...••..• ••- do.... • 89 

8Uples do 250 

Cable oUps 1-544 

Owing to the lateness of the season and the high stage of the river, no more river 
mats were bnilt. ^ . , _xi, 

CoHMeeUng molt.— It was necessary here to build connecting mats of various lengtha 
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And widthsj aggregatiDg 1^079 squares. Had the river remained siationa.r7 > 
Bttigt-j a larg^ piirt of th^se would have heen dispensed with. 

Gro^in J. —No hydriiulic grading was done, since generally the bank ha^ 
slope. BomB iii^tertal had to be moved about 100 feet in order to fill loi 
ihvT*i being no altBroativi^, owins to the close proximity of the levee. The t 
of h and grad i n g w as $QS8 , B% or $0,428 per linear foot of bank paved. This is 
in tbe paviug account. 

taving.—Thia work waa begun on January 8 and completed January 28, ^ 
fee t lottg, a Li d coo tai n ed 1 2 , 967 square yards. At stations 13 to 15 the paving < 
from the 15 foot to the 27'foot stage; at stations 15 to 17 it extended to th 
^ «jtage ; itatiOEiti 17 to 19 to sin average of about the 40-foot stage ; stations 19 1 
' to :iu average of about the 26-foot stage. A surplus amount of stone wa 
between the water's edj^e aud the zero contour, and this can be properly 1 
small expense when the rWer reaches a low stage. 

Itepttim to Dike No. 4.— The top crib on Dike No. 4 had decaved and wai 
away. This waa replaced by a wedge-shaped crib 100 feet long, 40 feet 
feet^lhit'k at nparream end, and 7i feet thick at the lower end. The lower < 
fluHh with lower edj^e of bottom crib. This was sunk on January 26, an< 
cLi-nt amount of stone was placed on top to raise it abonttothe original gi 

Sjiitr dike. — A npur dikfj was constructed at 21+130 and extended from ti 
the tevee to the outer's ed^e on top of the knoll. It was built of broab, p 
etime^ and wam of the usttal design. Its height was 6 feet, width 12 feet, ai 
350 feet. A small plave of Bill mat was required in the pockety the remaindi 
blue clay and rt^qniri'd uo sill mats. A strip about 20 feet wide waa paved 
side of the s])ur. The np]>er part was built at a high stage of the river dxi 
temporary auapctiBiot] of mat work. The remainder was nnished January 2 

B^pairt to Crib Dike» Nos. 1, f, and S, — ^The exposed en<ls of Crib Dikes Not 
ware repaired to the 12-root stage by placing more stone on them. No ^ 
done ou Dike No. 1 smco the river was too high. 

Operatioufl were suspended on January 28, and the plant started for Memp 
acconut of foatiug ice, the last tow of the plant did not arrive at Mempi 
February 12. 

The work waa greatly hampered by the rises of the river, swift ourw 
heavy drifts yet the project as modified could have been completed with t 
available^ even after haviug lost the piece of mat — which cost, say, $7,50C 
been poj^siUle to continue operations during another thirty days. 

Transmitted herewith in a tabulated statement of expenditures; alao a mi 
ing the location of the work. 

Respectfully iubmitted. 

Wm. Gkrig, A$9i8tant E* 

(Through Mr. W. M. Eres, Assistant Engineer in charge.) 



HEPOUT or UB. CtlAKtKj^ LRVASSBUR, ASBIBTAITr ENGINEEB, ON OPBRAT 

itemoval ov nonconnah rock. 

United States Engineer Offic 
MemphU, Tenn.f March 15 

Caftaih : T have the honor to submit the following report on the open 
Konconnuh Rock from 0<toher5, 1896, to .January 25, 1897: 

The ohjt'€t of the work was the destnictioii, by submarine drilling and I 
of Noui <innah Hock, situated 4 miles below the Memphis Railroad Bridge 
feet from the Teuneuai'e ah ore. 

ilu Septeiiiher 25, 1H^>G, I made a survey of said rock, in view of asoertai 
exact locatLoLi and the depth of water over it. The result of this survey, si 
one of the maps accompaDying this report, indicates that an area of 336.i 
feet of the rock waa under a depth of water varying from 3 feet to 7 feet hi 
zero of the Meruphls ^auge. 

On October 1^ 18^6, Mr. William Gerig, United States assistant engineer, 
force organl7,ed and the plant towed ftom the United States fleet to the sil 
work. On November 15, 1896, 1 was ordered to relieve Mr. Gerig and to tak( 
of the work. 

The plant consisted of a drilling platform and pontoons, pile driver No 
mooring harj^e, two data, and quarter boat M\89%99%ppi. The U. S. steamboi 
Ahhoi waH ufted t\.H t'cudcr. 

The drilling plat foi oi, built especially for this work from plans made by M 
Rees, United StatcD assif^tant engineer, wascompose<l of a floor or platform o 
driilinj; machioo was placed and worked. This floor was provided at each e 
one Bpnd 20 feet long, 10 by 10 inches, running throngh a well. To this i 
was framed an overhead truss, used for handling drilling tools and pipes 
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niaiiig and lowering said took and hydraalio Jet pipe. The platform was floated on 
the two pontoons, laslied length way to the floor trame. 

The nile driver, being flttetl with a "Hooker pamp/' was used altogether for hoist- 
ing ana hydranlio purposes. Steam necessary for the steam drill was famished by 
the pile-driyer boiler. 

Tne force employed was oomi>o8ed, ontstde of the office force, of 1 foreman and 
di^er, 1 steam-drill engineer, 1 pile-driver engiueer, 1 blacksmith, 1 cook and waiter. 
sDd 10 laborers. 

The foreman, when submarine observations were necessary^ was employed as diver. 
One of the laborers was then employed as diver tender. 

The method of operation was as follows: 

The mooring barge was anchored, by means of wire cables and Chinese anchors, 
500 feet above the upstream edge of the rock. From this barge, with the aid of the 
pile-driver hoisting machine, flats, pile driver, and drilling platform were swung 
into position. The mooring barge was so locateil that the whole area of the rock 
could be covered by taking in or paying off on two side cables leading ft-om it to the 
platform. The drilling platform, floating on pontoons, was dropped by said process 
orer the exact part of the rock where drilling operations were to be conducted, the 
Bpads lowered down, and the platform raised on spuds by means of rope and tackle 
woond on drum of hoisting machine, or by ratchet fixed to spuds and floor of 
platform. 

The location of platform was ascertained by instrumental observations firom 
shore. As soon as the platform was raised, soundings were taken every 5 feet over 
the space covered and compared with sonndings of the survey made September 25, 
1896. If differences in soundings were shown, said differences were noted on map. 

An iron pipe 4 inches in diameter, and of a length sufficient to project 1 foot over 
the surface of the water, was placed on top of rook, rammed down as far as possible, 
and made fast by four lines leading at different angles to the floor timber of plat- 
form. Thia pipe was to prevent the hole to be drilled from being filled by sand or 
sediment. The drilling tool, 2i inches in diameter, was placed inside the 4-inch 
iron pipe, the drilling machine dipped up over said pipe and connected to tool, and 
drilling operation started. The holes were drilled to an average depth of 4^ feet. 

When the first hole was drilled, the maohine moved over a second 4-inch pipe 
placed (as above described) during the first drilling operation. The first hole was 
then washed by hydranlio Jet set inside of the 4-inch pipe, and a cartridge com- 
posed of 4^ pounds of dynamite, wi^ proper exploders ana insulated electric wires 
attached, was rammed to the bottom of hole through the snme 4-inch pipe and said 
pipe raised up. These operations were continued all day. At the end of the work- 
iDg day the platform ancf pile-driver were hanled up near mooring barge and loaded 
holes exploded by electric battery. 

In the morning of the next day snrvey was made over the area blasted the even- 
ing before, and sonndings taken platted on working sheet. At the end of each 
month snrvey was made to obtain the total amount of rock destroyed. At the end 
of the work soundings were taken over the area of the rock. Map of survey made 
January 25, 1897, accompanying this report shows these soundinm. From the exam- 
amination of said map 30,350 square feet of rook was found to have been disturbed 
and 2,333 cubic yards of rock destroyed. 

On January 25, 1897, the high stage of the river forced the operations to be sus- 
pended. During nearly half of the working period the stage of the river was not 
favorable to the rapid prosecution of the work, the variation>of the Memphis gauge 
having been from o to 18 feet above zero. 

Daring a working day with low stage of the river an average of 9 holes were 
drilled and blasted; with high stage only 6 holes could be drilled and blasted. 

The cost of the operations at Nonconnah Rock is as follows : 

Labor and anperintendence $2,217.18 

Subsistence 754.65 

Dynamite 448.00 

Wire, insulated and exploders 76.63 

Coal 195.94 

Oil and engineer supplies 42.07 

Plant...... ..:. 655.70 



Total oosi 4,390.17 

Making a cost of $1,881 per oubio yard of rock destroyed. 

I have the honor to toansmit herewith a general abstract of expenditures at Kon- 
oonnah Rook, and original tracings of surveys, September 25, 1896, and January 
25, 1897. 

Respectfully aabmitted. 

CHA8. liXVABSBUB, A$$i9knU jffn^MT. 

Gapl Graham D. Fitch, 

CoT]^ of JEngin4ter$g U, 8. A, 





I 
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Financial $taiement, 

IMPROVIKG MISSISSIPPI RIVER, FIRST AND SECOND DISTRIC18. 

July 1, 1896. Balance unexpended $360,891.70 

June 30, 1897. Amount appropriated and allotted since last 

statement 217,875.00 

Amount refunded account overpayments.... 38.44 

Amount received on account proceedsof Gov- 
ernment property 40.25 

Amount received from B. F. Dame for rent of 
island in MiBslBsippi River, near Australia, 

Miss., for year 1897 LOO 

IE 

June 80, 1897. Amount expended from July 1, 1896, to date. 358, 590. 07 

Amount deposited to credit Treasurer United 
States on account proceeds of Gk>vemment 
property 40.25 

Amount deposited to credit Treasurer United 
States on account rent of island in the 
Mississippi River, near Australia, Miss., 
for year 1897 LOO 

Amount deposited to account '* Stationery, 
War Department, 1897" 84.80 

Amount of Treaenrv settlement No. 1841 .20 

Amount transferred to Capt. H. £. Water- 
man, secretary Mississippi River Commis- 
sion 62,210.11 

Amount transferred to Third district 19, 000. 00 

Amount transferred to Fourth district 19, 000. 00 

— ^— -^— < 

Balance nnexpended. •••••••••••••••••• .......... 1 

Outstanding liabilities 10,053.92 

Amount covered by oncompleted contracts . . 25, 900. 00 

Balance available •••••• • •••• »... 

{Amount that can be profitably expended during fiscal year ending June 
30,1899 1,( 
Submitted in compliance with requirements of sections 2 of river and 
harbor acts of 1866 and 1867 and of sundry oivil act of June 4, 1897. 



^ * n 




Ahstraot of proposaU for furniahing hruBhj poles, and $Ume, reoHved in retpont 
iiaemeni dated May iO, 1896, and opened June 1, 1896, ^ CapU OreOum 
Corps of Engineers. 



No. 



Name and address of bidder. 



Earle B. Burlce, Neelys Laadiiiff. 
G. L. Howard, filisabothtown, lU 
Edmund Ligon & Co., 8«arcy, Ark . 
Nelson Sessons, Grand Tower, 111... 

Simon O. Wheeler, Roeiolare, 111 

Hnnter A Frey, Memphia, Tenn 



Mo. 



Broah, 
peroord. 



a $1.04 



Polea. 

per cord. 



a$1.60 



Limeatone. 



peroab 
yard. 



60 
•4S 

1? 



Qw«7 

apalls. 

peronbi 

yard. 



OmtM, 

47 

•46 

18 



•▲ooepted. 
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Ahtira^a ofpntponaU far levee work in Upper Yazoo Levee dietricty received in reeponse to 
eivmiieemet^i dated July 14, 1896, amd opemed July 30, 1896, by Capt. Graham D. Fitch, 
Corpe of Enfiaoere. 



Ho, 



Kaoie uid address of bidder. 



Station 279 
to 3H5, per 
cubic yard. 



Section 10 

southward, 

per cubic 

yard. 



T. Adnlioldt, IVian Point. Miss 

J. B. Lewla ft Co.. Kew Ghuoony, Ark. . 

A ndrew Ootxeiif JCemj^is, Tenn 

Kobert Johiuon, Memphis, Tenn 

L. C. Dre«)ia«h 4t Co., 8t Thomas, Ark. 

Batt O'Brien, Memphis, Tenn 

Manning & Gibson, Grsenville, Miss. . . 
W. M. rorreai, Memphis, Tenn.a . 



Ctnia. 
10.44 
10.50 
0.45 
10.20 
9.37 
9.73 



Arnold * Be Qarts, Memphis, Tenn. 
Hoeh Morgan, Memphls,Tenn , 



9 



OtnU. 
11.74 
11.60 
10.99 
10.49 
11.70 
9.44 
U 



N. J. Boach. M.emphis, Tenn. . 

T.Miko, Memphis, Tenn 

McCadden & Co., Memphis, Tenn. 
Hu^ MoCarten, Memphis, Tenn. . 
Banka ft Morrow, Memphis, Tenn. 



9.24 
8.94 
&8.20 
9.44 
9.45 



11.46 

69. 20 
10.99 
12 



• inU do both pieces at 10.75 cents. b Accepted. 

Abetrad ef prapoeaU for levee wofsk in lAnver St. Francis anH IVhite River Levee dieiricie, 
received in retmonee to adrertieement daivd Avguet 6, 1896, and opened August 24, 1896, 
hy Capt. Graham D. Fitch, Corps of Engineers, 



Ho. 



Hame and address of bidder. 



Lower St. 
Francis 
liovee dis- 
trict. Sta- 
tion 3522 
to 3734, per 
cubic yud. 



White Biver Levee dis- 
trict. 



Station 

1520 to 1392, 

per cubic 

yard. 



Drainage 
ditches. 



J. G. Hodfa, Memphis, Tenn 

Timothy Snlli van, Memphis, Tenn. . 
Arnold ft De Garis, Memphis, Tenn. 

T. Mike, Memphis, Tenn 

Andrew Ontaen, Memphis, Tenn 

J. H. Gbty, Memphis, Tenn 

Bobert Jonnaon, Memphis, Tenn 



Cents. 



9.95 
11 
10.74 



Otntt. 
18 

13 



Omto. 
14 



a 8. 99 
14.24 



14.94 

'iiiiii 



14.94 
'ai2.'60 



aAccepted. 

Alstract of propoeals for furnishing hrush, poles, stone, wire strand, clips, and manila 
rope, reoeired in response to advertisement dated August S4, 1896, and opened September?, 
1896, by Capt. Graham D. Fitch, Corps of Engineers. 





VamAandsddiMsof 
bidd«r. 


i 


1 

1 


Stone. 


Wire strsnd. 


Wire-rope 
oUps. 


• 




Biprap, 

per 

cubic 

yard. 


Spalls, 

per 

cubic 

ysrd. 




^1 

< 




0*3 

as ® 


Ka 


it 

< 


|i 




Fred Hanger, Litae Book, 






•«L87 
M.84 
&L48 


a $1.87 
61.09 
61.48 


Oenta. 


Cents. 


Cents. 


Cents. 


Cents. 


Genu. 




Fred. Hartweg, Ginoin- 
nati,Ohio .." 




















John Barrett. Gindnnatf, 
Ohio 71. 




















Thompson 0. GiU ft Go., 
Phiiadidphia, Pa 






4.49 
8.43 


8.99 
8.04 


8.74 
8.02 


9.99 
6.36 


17.49 
8.42 


7.74 




Geo. F. Xmat, St. Lonia, 














JToeenh Erina^DardaneQea, 

Bdward Hd^/LoQiaTiOs',' 
Ky 


$1.26 


12.26 










a 01.44 


a0l.29 
















hTIb. Coffin, Memphis, 

TVffin . .... ........T... 






09.25 
8.80 


02.80 
2.90 


02.90 
02.90 


5.25 
08.93 


8.50 

l 

0^48 


6.09 




Geo. Skene, Memphis, 
Tenn 










051 


M 


Hvnter ft Fray, Memphis, 
Tflin..^.-^-.^* T 


S.97 


oL50 





























•Delirsnd on Gtoreirament bargee. 



b Delivered on contractors' barges. sAooepted. 
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Ahstraet of propo$al8 for furnishing bru»h,pole$f stone, wire, wire strand, siUcom hronts 
wire, and clips, received in response to advertisement dated October tl, 1896, and opend 
November 9, 1896, by Capt. Graham D. Fitch, Corps of Engineers. 











Bipmp 
stone. 


Qnarry 
spalls. 




Wire strand. 


1 

i 


Wirp-rops 






M 




U 












No. 


Kame and address of 
bidder. 


1 


1 
I 

1 




1^ 

A 


% 


1! 


Q 

1 
t 

1 


1 


1 


i 

1 




i 








& 


1^ 




1^ 




i 


1. 
1 


1 


i 


i 

fl 

5 


A 

i 

i 

a 




Joho Barrett, Cinoln* 














Ots. 


ou. 


OU. 


Ob. 


OU. 


Ob. 


Cis, 




nati, Ohio 






•$1.64 


i$l.4g^ 


















Fred. Hartweg, Gin- 








1 












1 




eionati, Ohio - 






1 0(1 




1.85 


















P. Pidgeon, Memphia, 
























, 




Xenn 














1.80 


4|V 


8.]0.>^«s 


l^ 








Bdward Hely. Louis. 


























ville^y... 








$1.40 




$1.25 


















Harry R. Coffin, Mem- 
phis, Tenn 




































•1.70 


•2.70 


18S 


S.M 


•m'*^ 6} 




George Skene, Mem- 
phia, Tenn 






















ijH" 
















1.781 


8.17} 


>f 10 


S.H 






Hunter & Frey, Mem- 




















nhia. Tenn...... . 


-$1.04 


•12.00 








































1 



•Accepted. 

Abstract of proposals for levee work in Lower St. Francis, White River, and Upper Yeas 
lecee districts, received in response to advertisement dated October 80, 1896, and opmtd 
November 9, 1896, by Capt, Oraham D. Fitch, Corps of Engineers. 



No, 



Kame and address of bidder. 



Lower St. 
Francis 
Levee dis- 
trict, sta- 
tion 8784 
Bonthward, 
per cubic 
yard. 



White River Levee dla- 
triot. 



Station 612 

+80 to 

Station 628, 

per cnbio 

yard. 



Station 
106O north- 
ward, per 
oabioyard. 



Upper 
Tftcoo 

]STMdJ» 

Ukt,t» 
tioaU 

•OOthTWi 

pff «aliia 



Janies H. Caiy. Memphis, Tenn . . . 

E. B. Mantie, Memphis, Tenn 

Ben. Talley, Memphis, Tenn 

L. C. Dresbaoh, Memphis, Tenn. . . 
MoCadden ft Co., Memphis, Tenn. 



OmUs. 
17 



al4| 



Cents, 
16 
1L86 

"•ii*""' 



18 



alH 
22.40 



Omti. 
lfl| 
1119 
siN 



•Accepted. 

Abstract of proposals for levee work in Upper Yazoo, Lower St. Dranoie, and Whits Bitv 
levee districts, received in response to advertisement dated December 16, 1896, and speui 
December 26, 1896, by Capt. Graham D. litoh, Corps of Bngimeere. 



Ka 



Vame and address of biddsr. 



Upper Ya- 
loo Levee 
district. 
Station 710 
■onthward, 
per cubic 
yard. 



Lower St 
Francis 
Levee dis- 
trict, Sta- 
tion 8806 
■outhward, 
percubie 
yaid. 



White Mt. 
srLevM 
diftriot, 
BtstiooM 
northviii 
pffcnMfl 



Robert Johnson, Memphis, Tenn .... 

Ben. Talley, Memphis. Tenn 

Jas. H. Gary, Memphis, Tenn 

Patrick MoCadden, Memphis, Tenn. 



Osnis. 
alO.M 
12.24 
17 
U 



CtnU. Ofstt. 
617.40 15.» 



617 






• Accepted. 
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Ah^raet ofmropotoU for fumUMng ime 9tem'Wkeel tawhoat, reeeited in naponse io advert 
titmeut dated January g, 1897, and opened February 1, 1897, hy Capt. Graham D, FiUik, 
Carpt of Enyineere, 



5a 


Name and addiMa of bidder. 


Prioe. 


1 


EIlxabetliMa(rliMWa78Go.,Bll2abeth,Pa 


$88,800 

a26 900 


i 


£<LJ.Howaid,JeireraonTiJi^Ind....7! I.I.I..irJIir.IIi;i! 


8 


Thomas H. Reea, Pittobarg, Pa 


84,000 









• Accepted. 
DCPROVINO MISSISSIPPI RIVER, FIRST AND BECOVD DISTRICTS. 

Uttofeontraeta entered into hy Capt. Orakam D. F%t6k, Corpe of Engineers, in force 

May SI, 1897. 



Xime and addreas of oon- 
inustor. 


Tor wbat made. 


Date of 
approval. 


Date of 
work. 


Bxpira- 

tionof 

oontraot. 


Remarka, 


Bobert Johnaen. Kempbia, 
TeniLa 

Patrick MeCadden. Mem- 
phla,Temi.a 

Jw. H. Gary, Mempbia, 


Leree work. Upper 

Taxoo Levee dla- 

triot. 
LoTee work, Wbite 

RiTor Leree dia- 

irict. 
Levee work. Lower 

St;. Franoia Levee 

district. 
Stern. wbeel tow- 

boat. 


1897. 
Peb. I 

Feb. 9 


1897. 
Jan. 15 

Jan. 18 


1897. 
Mar. 15 

....do... 

Apr. 15 

Aag. 1 


Time of oomple- 
tioB extended to 
Jnne 1.1897. 

Time of comple- 
tion extended to 
Aug. 1,1897. 


Tenn.ab 
£d. J. Howard, Jefferaoii. 


Feb. 20 




vlIi6,lDd. 







* ^eae agreementa were entered into under provisions of river and harbor act approved June 8, 
'^- Punds for their payment are vet to be appropriated for flaca] year ending J une 3U, 1897. 

b Written agreement entered into in oomplianoe with inatmoUona of Chief ofEngineen of February 
1,1897. 



Appendix 9. 

bbport of first ldtot. h. o. nbwcombr, corps of engineers, upon operations 
ik the third district. 

United States Engineer Office, 

Memphis^ Tenn., May $0, 1897, 

Colonel: I have the honor to sobmit the followiug report of operations in the 
tbiid diBtrict, improYing Mississippi River, from May 1, 1896, to May 1, 1897: 

Capt. C. McD. Tovrnsend, Corps of Engineers, was in charge of the district until 
July 27, 1896, when Capt. Graham D. Fitch assumed temporary charge, being relieved 
by me Angnst 17, 1896, in compliance with Special Orders No. 168, Adjutant-General's 
OflSce, dated July 18, 1896. ' 

The third district extends from the Coahoma- Bolivar County line, on the left bank 
(365 L)^ and the mouth of the White River^ on the right bank (393 R), to the lati- 
tude of Warrenton, Miss. (607 L). In its improvement, works of bank protection 
liave been execated at Lake Bolivar Front, Asnbrook Neck, Greenville Harbor, Lake 
l^^idence Reach, and Delta Point. The systematic improvement of Lake Providence 
Beach was attempted, and levees have been constructed and enlarged in the Upper 
Tensas and Lower Yazoo Levee districts. All of these localities are shown on the 
Uicompanyine map of the third district. 

The operations of the past year have included repairs to the broken revetment at 
Greenville and Louisiana Bend, the construction ana maintenance of levees, and the 
«»re of plant. 

LAKE BOUYAR FRONT (417 MILES BELOW CAIRO). 

The revetment at this place was built to hold a bank whose caving endangered a 
Itfge levee across the head of Lake Bolivar. Four thousand two hundred and fifby 
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linear feet of revetment were oonstnieted in 1888-S9, and repairs were made in 1889, 
1892, and 1893. Details of the work are giveQ in the Anaaiu Reports of 1889| pa^e 
2704 ; 1890, page 3252 ; 1893, page 3752, and 1894, page 2919, and mape aoeompsoy tkt* 
reports of 1889 and 1890. 

No work has been done since 1894. The surveys of recent years show a fill overtbc 
revetnient. and it is protected by a bar making downstream £rom the foot of Islani] 
No. 76. The revetmeot is apparently in good condition for a length of abont 3,775 
feet measured along the shore edge of the mats. No extension is oonsideied aecee- 
sary. The total expenditures have been $145,358.08. 

A8HBROOK NBOK (446 MILES BBIiOW CAIRO). 

The revetment at this place was bnilt to prevent a threatened cat-off. Two thou- 
sand eight hundred and twenty linear feet of revetment were constructed in 1890-91, 
4,300 feet in 1891-92, 2,610 feet in 1892-93, 1,475 feet in 1894-95, and repaiis to npper 
bank paving were made in 1893-94. 

A levee 7,300 feet long was built along the axis of the neck in 1891-^2 to prevent 
flow across the neck, but it was destroyed in the next flood. Details of the work 
are given in the Annual Reports of 1891, page S639; 1892, page 3170; 1893, page 3732; 
1894, page 2920, and 1895, page 3805. Maps accompany the reports of 1892 aad 1833. 

No change has been observed during the year except a slight break in the npper 
bank paving at Station 107, first noticed September 8, 1896. The defect wis notcon- 
stdercd of sufficient importance to require repairs. The revetment appears to be in 



ettective condition for a length of about 9,990 feet measured along the shore edge of 
mats. No extension is considered necessary. The total expeiraitaree have bees 
$428,918.54. 

OBBBNVILLB HABBOR (478 MILBS BKLOW CAIRO). 

The revetment at this place was built to protect the town of Greenville, which 
was rapidly caving into the river when the work began, in 1887. The first project 
was to bold the bank with submerged spur dikes consisting of eribs resting od 
foundation mats. In 1887, 1888, and 1889 twelve crib dikes were built, and one Iod- 
gitudinal pile dike, and mats were placed between some of the spur dikes. Csviot; 
contiuued, however, in the bond above, and during the flood of 1891 the upper dikes 
were flanked, four spur dikes and the longitudinal dike being carried away. Tbe 
revetment of the bank above tbe remaining dikes was then begnn, 6,600 linear feft 
being built in 1891-92, 4,450 feet in 1892-93, and 3,087 feet in 1894-95. Bepsirs were 
made to upper bank paving in 1893 and 1894. In the flood of 1894 the upper remain- 
ing spur dike was carried away, leaving seven spur dikes still in position. Tbe 
details of the above operations ate given in the Annual Beports of iSiSS, page 2280; 
1889, page 2706: 1890, page 3240; 1892, page 3173; 1893, page 3753: 18^, page 29^; 
and 1895, page 3805. Maps accompany the reports of 1888, 1889, 1^, 1892, and 1893. 

The river and harbor act of Jnne 3, 1896, appropriated $64,000 for Greenville Har- 
bor. Captain Townsend submitted a project June 19, 1896, providing for rrpslre to 
the break in the revetment at Station 54 that had occurred during the spring flood, 
at au estimated cost of $24,000, and an extension of 400 feet to check caving at iho 
head of the revetment, at an estimated cost of $12,000. This project was approved 
only so far as it related to repairs at Station 54. Tnese repairs were approved by tbe 
Mississippi Kiver Commission Jone 20, 1896, and by the Secretary of War Angost 5, 
1896. Notice of the latter approval was received October 16, 1896. The repairs were 
marie in October and November. A channel mat 300 by 677 feet was sunk, asd the 
upper bank refirraded and repaved, at a total cost for labor and material of ^.68 per 
linear foot of bank protection. The details of the work are given in theappeoded 
report of Assistant Engineer Arthur Hider. 

Under date of November 4, 1896, I submitted to the Mississippi River Comttistion 
a project recommending that no further extension of the revetment be mode with 
the $40,000 remaining from the anpropriation of June 3, 1896, but that these fnods 
be held available f«)r making such repairs as may be required fh>m time to time in 
the existing work, the latter having accomplished its purpose. The project was 
approved by the Commission November 12, 1896. 

On April 5, during the recent flood, a break occurred in the revetment above the 
town, abont range 24, and May 18 another break was reporte<l about range 61. Tbe 
flood has not subsided sufficiently to permit the extent or the damage to be accsrstely 
determined, but the breaks are apparently about 300 feet long at each place. It will 
probably be necessary to make repairs here during the coming season. 

Without deducting these breaks, the length of revetment in effective condition ii 
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ahmi 12,165 feet, meaeared alonff the shore edge of the mete. There ax« also ahout 
2,900 feet of bank protected by the dikes. 

The total expenditures for this work have been $603,616.S3,not including $42,377.10 
coDtributed by the town of QreenTille in 1887. 

I.AJK> PBOTIDSNCX SSACH (517 TO 552 MILXS BKLOW OAIBO). ' 

Earlier workt, — ^This was one of tbe reaches first selected by the Mississippi Rlyer 
Commiflsion for systematic treatment. The least low-water d^ths on its crossings 
before its improvement was nndertaken are variously reported as 4i and 5 feet. Th e 
original projefct provided forgiving the low- water channel an approximately nuiferm 
width of SyOOO feet, by constmcttnff contraction works, closing all the chutes, and hold- 
ing tbe caving banks. Instead or covering the entire reach of 35 miles, however, as 
onginallv intended, the works as built were confined to a reach of about 20 miles, from 
522 to 542 miles belo w Cairo. Operations were begun in 1882 and actively prosecuted 
nntil 1886^ and some repairs were made to these earlier works in 1886 and 1888-89. 
The Duneansby, Mayersville, Baleshead, and Stack Island systems of dikes were con • 
itracted on the Mississippi side of the channel, and the Cottonwood and Elton sys- 
tens on the LmiieiaBa side, and bank revetment was constructed at Louisiana Bend 
ud Mayersville Island* The total lengths of the various constructions were about 
H follows: 112,386 feet of pile dikes, &,238 feet of foot mats between dikes, 1^647 
feet of foot msts along the dikes, 5,588 feet of screens in front of the dikes, 13,561 
feetof wattlinff between dikes, 520 feet of shore revetment at the ends of dikes, and 
33,476 ieet of bank revetment. See Annual Beport of 1895, page 3843, for a sumieary 
of the work. The details of these works are given in the Annual Reports of 1683, 
page 2285; 1884, page 2814, and 1885, pages 2748 and 2960. Maps aoeompany the 
reports of ISS^ li&i, 1888, and 1889. 

These earUer works had a beneficial eifeet on the channel, but they were oompara- 
tireljr weak and difficult to maintain. The Duncansby system was reported as 
pnctioally destroved by 1886, the Louisiana Bend revetment by 1887, and by 1889 
only portions of the system at Baleshead Bar and Stack Island remained out of all 
tbe works that had been built. Parts of these are still in existence, where not 

Teed to the destruotive aotion of the river. 
Hiftaaa BmUi reMtmmU (6M J?).— In 1889 active work was resumed. It was 
decided to revet the caving bank near the head of the reach in Louisiana Bend, 
hoping thus to give greater permanence to the channel throughout the reach. Six 
tboussnd aad twenty-lour bnear feet of revetment were built in 1889-90, 5,224 feet 
in 1891-92, and 5,835 feet in 1892-93, when fiirther operations were suspended await* 
ing the resnlta of the experiments with dredging. The type of revetment used was 
nmch stronger than that formerly employed, consisting of woven mats below water, 
260 to 345 net wide, and upper bank paving of stone 10 inches thick. Details of 
tbe work am siven in the Annual Beports of 1890, page 3229; 1892, page 8177, and 
1883, pa|re 3764. A map aooompanies each of these reports. 

It hss oeen necessary each year to make some repairs to the upper bank paving, 
whsie slongha oeonrred during low-water stages, and in 1892 and 1893 seven short 

S)iir dikes of brush and stone were built on the upper bank, across the month of 
Id River, where the high waters caused scouring behind the revetment. During 
the last low-water season a break appeared in therevetmeat at ranee 126. and at the 
foot of the work continued caving nad oarried away about 1,200 feet or the revet- 
mcDt. Authority was obtained to renalr these defects. Work was begun by the 
leTetment party December 1, 1896, and oompleted January 14, 1897. 

A ehannel mat 300 by 484 feet was built and sunk at range 126, and another 300 
\^ 763 feet at the lower end of the revetment, the upper bank in both casee beidg 
nended and repaved. The total cost of the work was $23.48 per linear foot. 

The details oi the work are given in the appended report of Assistant Engineer 
Arthur Hider. 

The length of revetment spparMitly In effective oondition is about 15,820 feet, 
measareil along the shore edge of mats. 

Iffce Providfjies rweimemi {fi40 jB).— This revetment was built to hold a rapidly 
caving bank tiiat threatened to destroy the important levee across the foot of the 
lake, and the town of Lake Providence. Four thousand seven hundred and eighty 
lioaer feel <rf revetment were built in the season of 1894-95, and 5,360 feet in the 
foUowing season, 1895-96. The details of the work are given in the Annual Reports 
of 1895, page 380iS, and 1896, page 3653. A map of the work accompanies the report 

No repairs have been required during the past year. No ertension is considered 
necessary in the near future. The length of revetment in good oondition is about 
10,m feet meaauod aloog the sh(M<e edge ef the mata. 
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The following table gives the least depths reported on crossings in Lake ProTidenoe 
Reach for the different years: 



Year. 



Date. 



Crouing. 






1879.. 
1884., 
1885.. 
1886.. 
1887., 
1888. 
1889.. 
1890., 
1891.. 
1892. 
1896. 



AnfnistSO.... 
October ao.... 
September 80 . 
September 10 . 

OctttberZa 

Kovember 1.. 



Black IsUnd. 

....do 

Ben Lomond. 
SiMcklaland. 

....do 

....do 

AJaxBar.... 



October 23. 
October 80 . 



AJax Bar.. 



5 
10 
13 

8^f 

7 

9 

7 
11 

7 

6.5 
12 



0.55 
&ft 
7.1 
4.7 
4.5 
5.75 
2. 25 
8.5 
10 
1 
1.6 



Extreme low-water depths of 6 to 7 feet have been reported for the yesn 1888-189S. 
The total expenditures for the Reach have been $3,527,137.52. 



VICKSBURG HARBOR 



MILES BBLOW CAIBO). 



This harbor was practically destroyed for low-water oommeroe by the ont-off that 
oGonrred here in 1876 and the subsequent shoaling of the channel leading from the 
river to the resulting lake front of the city. 

Delia Point revetment. — The first operations undertaken for the improvement of 
the harbor consisted in revetting the rapidly caving bank at Delta Point, aa its con- 
tinued recession was increasing the distance from the harbor proper to the channel 
of the river. From 1878 to 1881, before the Mississippi River Commission awnmed 
charge of the work, there were built about 5,400 linear feet of revetment^ one 
mattress spur dike^ and two screen dikes, at a total cost of $208,229.87. The details 
of the work for this earlier period are found in the Annual Reports of 1878, page 
637; 1879, page 974; 1880, page 1833: 1881, page 1384, and 1882, page 1502. The 
river and harbor act of August 2, 1882, placed this work under the sujiervision of 
the Mississippi River Commission. 

The work of revetment at Delta Point was continued, 1,100 linear feet of revet- 
ment being built in the season of 1882-83, 2,200 feet in 1883-84, 2,083 feet in 1884-^, 
and 1,065 feet in 1893-94. Practically all the work prior to 1882 is deslroved or csov- 
ered by the later work. Only the mats of 1893-94 have the present standard width 
of 300 feet, the earlier ones bein^ from 150 to 175 feet wide. Details of the work 
under the Commission are given in the Annaal Reports of 1883, page 2290; 1884, page 
2820 ; 1885, pages 2787 and 2964 : 1889, page 2709 ; 1893, page 3754, and 1894, page 2921. 
Maps accompany the reports of 1883, ISSi, 1888, 1889, and 1898. 

About 5,050 linear feet of the revetment are still in position. No extension Is reo- 
ommended at present. 

Viekshurg Harbor.— When the harbor was placed under the supervision of the Mis- 
sissippi River Commission in 1882, a project was adopted for dredging a basin 1^700 
by 300 feet, in the harbor, and a canal 150 feet wide to connect the basin with the 
river channel. Dredging under this project amoimted to 350,035 cubic yards in 1^3, 
and was then discontinued until 1888, when it was renewed under a slightly modified 
project and continued until 1893, amounting during this latter period to 1,729,994 
cubic yards, making a total of 2,080,029 cubic yards in all. In 1888 pile dikes were 
built on the northern side of the basin and the western side of the canal, aggregating 
6,800 feet in length. The details of the operations in the harbor are given in the 
Annual Reports of 1884, page 2821 ; 1888, page 2282 ; 1889, page 2710 ; 1890, page 3234 ; 
1891, page 3628; 1892, page 3180; 1893, page 3754, and 1894, page 2921. Maps of the 
harbor accompany the Reports of 1878, 1883, 1884, 1888, 1889, 1^, and 1893. 

The improvement of the harbor is now in charge of the Engineer Department, in 
accordance with the project adopted by the river and harbor act of «iii]y 13, 1^, 
providing for the diversion of the Yazoo River into Centennial Lake. 

The total expenditnresuudertheMississippiRlverCommissionhave been $579,219.43, 
of whith about $136,494.66 were applied at Delta Point and about $442,724.77 in Vicks- 
burg Harbor. 

LOWER TAZOO LBVBB DISTRICT (865 TO 592 HILB8 BBLOW CAIBO). 

This district extends in Mississippi from the Coahoma-Bolivar Coonl^ line to the 
mouth of the Yazoo River, being practically coterminous with the local Miasiaaippi 
levee district. 
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The levee line is Gontinnons, disregarding the five crevasses made by the recent 
flood, from the upper end of the district to Eagle Lake. Its length is abont 186 mileSi 
eoToring about 215 miles of the river. 

It 4M>ntained on May 31, 1896, aboat 20,600,000 oabic yards of earth, the United 
States having bnilt abont 6,706,447 cnbic yards. During the past year there have 
b«en added to the line about 256,153 cubic yards paid for by the United States, and 
aboot 1,418,239 cubic yards paid for by the local board. The length of line aban- 
doned in the construction of new loops was 14,800 feet, containing about 263,146 cubic 
yards. Tabular statements of expenditures and work done by the United States 
aceompany this report. 
The Mississippi board of levee commissioners did work at the following localities: 

Stations 2066-2590 (404 L), enlargement of levee. 

Stations 2880-2959 (422 L), enlargement of levee. 

Stations 3909-4168 (457 L), enlargement of levee. 

Stations 4706-4884 (476 L), new loop. 

Stations 0-30 (479 L), enlargement of levee. 

Stations 3700-3808 (550 L), enlargement of levee. 

Stations 3982-<4098 (551 L), enlargement of levee. 

Stations 4366-4395 (560 L), new loop. 

Stations 4S95-4567 (560 L), enlargement of levee. 

Stations 4719-4740 (667 L), new loop. 
The adopted provisional grades for levee work in this district are 5 feet above pre- 
Tioos highest water north of Oreenville, and 4 feet south of Greenville. 

From June until December the operations under the General Government consisted 
almost entirely in care of the levees by cutting weeds, and in making surveys and 
estimates for proposed enlargement. The old numbering of stations, dividing the 
line into sections 100 feet lon^, had become defective on account of the loops that 
had been built from time to time, and a new enumeration was adopted. Every tenth 
itation was marked by an iron pipe 1^ inches diameter, 4 feet long, with a 6-inch 
flange screwed on the lower end and a cap on the upper. This pipe was sunk abont 
3 feet into the levee on the land side slope, so that the top of the pipe was at about 
the same elevation as the crown of the levee. 

Allotments of $200,000 for this district and $87,500 for the Upper Tensas district 
from the appropriation of June 3, 1896, were made by the Mississippi River Oommis- 
Bion on June 22. A project for the expenditure of these allotments and of the bal- 
ances from former appropriations was submitted by Captain Townsend July 24. 
The project was approved October 16, and authoritv to advertise the work was 
granted October 26. Bids were opened November 7. The lowest bids averaged about 
1-4 cents per cubic yard in the Lower Yazoo district, and about 17 cents in tbe 
Upper Tensas district. These prices were considered excessive, and authority was 
requested to readvertise the work, extending the time for completion of contracts 
from March 1 in the Upper Tensas and June 30 in the Lower Yazoo to October 1, 1897. 
The work was accordinglv relet November 23, the lowest bids averaging about 2 
cents per cubic yard less than before in the Lower Yazoo, and 2^ cents less in the 
Upper Tensas. Nineteen contracts were made for levee enlargement in the Lower 
Tazoo and fifteen in the Upper Tensas, aggregating about 1,519,000 and 1,189,000 
cubic yards, respectively. 

Work was in progress under fifteen of the contracts in the Lower Yazoo district 
before the high staee of water caused all construction work to be snsnended about 
the middle of March. Operations since that time are given below in the account of 
the flood of 1S97. 

Mr. J. D. Van Meter is in local charge of the line above Greenville, Miss., and Mr. 
£.C.Tollinger below Greenville. 

UPPXB TKH8A8 LBYSX DISTBIOT (402 TO 606 MILES BRLOW CAIRO). 

Tbis district extends from the Arkansas River to a point in Louisiana opposite 
Warrenton, Hiss. It was formed by the resolution of the Mississippi River Com- 
miaaion of November 13, 1896, consolidating the Upper and Middle Tensas Levee 
districts into one. 

Disregarding the three crevasses nuide by the recent flood, there is a continuous 
levee line about 173 miles long extending from Costello's gin, on Amos Bayou, along 
tliat bayou and Cypress Creek to the Mississippi River (13 miles), and thence along 
tbe river to the lower end of the district (160 miles). The district is protected from 
overflow of the Arkansas River by a levee line running along that river from the 
▼icinity of Pine Bluff to the foot of Lake Jefferson. From Pine Bluff to Red Fork 
this line is of comparatively weak section, built and hitherto maintained by the 
l<»cal authorities. From Red Fork to the foot of Lake Jefferson (12.4 luiles) tbe line 
^aa built in 1894-1896 by the United States with the standard section of 8-foot crown 
and slopes of 1 on 3. 

lUfG 97 23A 
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States, aod about 124,591 cabio yards paid for by the Teniias Basin aod Fiftli Lraiai- 
ana Levee districts. Tabular statements of expenditures and work doaie bj the 
United States accompany this report. 
The work by the Lonisiana boards was at the following looalitlea: 
Stations 944-1080 (439 R), enlargement of levee. 
Stations 1741-1781 (452 R), enlargement of levee. 
Hagamon (545 R), construction of banquette. 
Willow Slough, Madison Parish, drainage ditoh. 
Stations 4648-4667 (606 R), banquette. 
The adopted grades for levee work in this district are 4 ft&i along Amoa Bmyov 
and Cypress Creek, 4^ feet along the Mississippi River, in Arkansaa, and 5 laet in 
Louisiana. 

The letting of contracts for levee enlargement in this district is desoribad above in 
the report lor the Lower Tazoo district. Work was in progrees under thirteen out 
of the fifteen contracts before the arrival of the recent flood. 

Four informal contracts were made June 12. 1896, for construction of banqnettes 
at Salem. Villa Vista, Mill i kens Bend, and Reed levees, and the work eonpleted 
early in November. The other operations prior to the flood consisted in earing for 
the line by cutting weeds and in making surveys and eetimates for propoaed won. 

Mr. H. St. L. Copp6e is in local charge of the line north of GreenTiUe, Mr. B. C. 
Toilinger south of Oreenville, in Arkansas, and Mr. W. S. Brown in Lonimana* 

mOH-WATBR PROTECTION OF UEVBB8, VLOOD OV 1897. 

When the flood became imminent practically all the funds allotted for loToe woik 
were covered by existing contracts, leaving only small balances available for the 
protection of levees. Some materials and tools were on hand, and the plant of the 
district was available for distributing supplies. Arrangements were made with the 
local authorities for combined action, so as to make the most effecttve nae of the 
means available. In the Lower Yazoo district the Government foroee that wem 
employed in connection with the contracts along the upper fortv miles of the district 
assumed charge of the line from the Coahoma-Bolivar County line (365 L) to Mound 
Landing (435 L), the Mississippi levee board agreeing to guard the rest of the line 
south to Eagle Lake, and to pay for all labor and materials in case extenalTe opera- 
tions should become necessary. The latter condition, however, was modified by the 
use of Government funds as thev became available. The protection of the Arkansas 
River levees from Red Fork to the Lincoln County line was suooessfidly undertaken 
by the Red Fork levee board. 

Below Rod Fork (to Lake Jefferson) the line was maintained bv the Goremment 
forces. The levees along Amos Bayou, Cypress Creek, and the Mississippi River front 
in Arkansas were protected by the United States in conjunction withtne Deoha and 
Chicot County Levee districts of Arkansas and the Tensas Basin Levee diatrlct of 
Louisiana. 

Below the Louisiana line the protection of the levees was at first undertaken by 
the Fi fth Louisiana Levee district, the United States assisting with barges and boats, 
and furnishing some materials. As soon as money became available, howeve^ the 
Government forces assumed charge of the greater portion of the line in Loniaiaus, 
as the funds of the local board were about exhausted. 

The following allotments were made to the Third district for the protection of tiie 
levees : 

March 18 $10^000 

March 24 30,000 

Murch 31, Lower Tazoo 4S,000 

March 31, Upper Tensas 40,000 

Total 115.000 

Active operations befan about March 16, in the vicinity of Australia, at the apper 
end of the district, and then lower down as the flood wave advanced. The river 
continued to rise rapidly, at the rate of 0.6 to 0.8 feet per day, until at nearly all poinU 
in the district the flood had exceeded thehishest water of former years by 2 to3 feet 

This unprecedented stage of the river developed many weak plaeea, and many 
miles of levee had to be topped up to keep at>ove the rising water. The most 
strenuous efl'orts were put forth by all concerned. I wish in this connection to 
especially commend my assistants for their untiring energy and inoesaant deTotian 
to the work. 
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Tbe rate of rise was first cheeked by the breaks above, in the White RiTsr Levee 
diitricty ocenrring from March 22 to March 25, and the four creyassee in the Tazoo 
front, that occurred on March 28, 29, and 30, were sofficient to produce a falling ga^e 
that relieved the intense strain that had been felt throaghont the upper half of the 
di8triet. 

In Looieiana the situation began to grow most critical after April 6, when the 
letuin flow from the Yazoo Basin appeared at Vicksbnrg. The river rose here 
steadily about three-tenths per day until the highest reading at Yicksbure, of 52.5, 
W9A reached, 3.5 feet above the flood of 1890, which had been the standard for levee 
eonstraction along this part of the river. At thia time, April 16, the Biggs crevasse 
;dQ3 R.) oocurred, and was followed by a stationary or slightly falling gage, that 
permitted the withdrawal of most of theforces along the Une. 

The details of the work of strengthening the levee are exhibited in a table 
aecompanyiDjg tiiis report. The usnid methods were employed. The topping was 
done preferably with teams and scrapers where the condition of the land slope per- 
mitted their nse; in other oases wheelbarrow forces were used. Sometimes the 
earth was pat in sacks and carried on handbarrows or on the shoulder. In extreme 
casea the earth was taken from the land side in the crown of the levee itself and 
thrown up on the river side. 

In places not exposed to wave action it was sufficient to bank up the earth alone. 
^Hiere exposed, however, some revetment for the toppi ng had to be employed. Some* 
times this consisted of inch boards held vertical^ or, preferably, slightly inehned to 
the rear, by 2 by 4 inch stakes driven several feet into the levee near the firont edge of 
the crown. Usually this was supplemented by a row of sacks filled with earth or 
l>y a strip of burlap bagging, to prevent the loose earth from washing out under the 
boards. In some cases this plank revetment had to be supported by strips of wood^ 
or, preferably, pieces of wire, running back to anchor stakes. 

Sometimes the sacks were used without the planking; sometimes the bagging was 
used aUme, being fastened in position by wooden pins. Sometimes a bulkhead was 
eonstmcted consisting of two rows of planking a couple of feet apart and iilled in 
between with earth. In nearly all cases the sod to be covered by the fresh earth 
was 1>Token up by spade or plow, to secure a better bond. 

It y/ram not usually the topping, however, that caused the greatest anxiety, but 
rather the sloughing away of the land slope that occurred in many cases. The usual 
method of treating these sloughs was to place brush on them to secure better drain- 
age, and then to weight them down with sacks of earth, forming a buttress to cheek 
further movement to the rear. As they were caused by the eartn of a loamy or silty 
nature becoming saturatecL with seep water, the best method to correct their ten- 
dency to develop was to throw earth on the river slope nnder water and thus cheek 
the seepage. Sand boils were treate<l in some cases by placing bagging over them. 
held in position by sacks of earth. The bagging checked tne flow of sand, bat 
permitted the passage of the water. * In other cases, a counter head of water was 
obtained by placing over the boil a barrel with open ends, or inclosing it with a 
mound of earth, llie great value of banquettes was clearly demonstrated by the 
comparative immunity from evils of this sort in those portions of the line where 
banquettes are constructed. 

There can hardly be any room for doubt that there is an extravagant use of mate- 
rials, especially sacks, in a high- water fight. To a certain extent this seems unavoid- 
able, lliere is a widespread belief among the people that must be employed in 
these operations that all efforts would be futile without a liberal supply of sacks; 
eonseqaently calls for them are coming in from all quarters. It is simply impossi- 
ble for the expert assistants to personally investigate all these cases at once, while 
an immediate response is necessary in order to keep the forces at work and have 
something done. 

The materialB expended in the Third district, in addition to nails, twine, etc., 
were about as follows: Nine hundred and eighty-six thousand sacks; 1,125,000 feet 
of lomber; 17,000 yards of bagging. 

The plant of the district rendered indispensable service during the high-water 
fight in the distribution of supplies. At the time of the greatest activity the three 
steamers Emma Etheridge, Vedette, and Meter were in commission, and the Thoe. B. 
Flarmiee was borrowed from M^jor Wlllard at Vicksbnrg. Twenty-four barges and 
12 qoarter boats were distributed at various points throughout the district. 

I can not yet give an accurate statement of the cost of the high- water operations 
in the Third distriet, but the total expenditures by the Qovernment will be about 
$118,000, and it is thought that the expenditures by the local boards will aggregate 
about $150,000, giving a total of $268,000. The estimated cost of closing the breaks 
on permanent lines is about $300,000. 

The yardage required to bring all levees in the Third district to a grade of 3 feet 
above the flood of 1897, with banquettes where needed, is estimated at about 17,000,000 
eabie yards. At 15 cents per yard the cost would be about $2,560,000. 
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Tb« tiit of oreT&ssea in the Third die trie t is aa faUowa; 



Gr«r«A««. 



Abi4m Bayaii... 

Sledgis. , 

StokM 

Stop LAndtng. . 
Decrrilfllil ...... 

giKif -"- 



Total length «f tiT«ii^1u . 






400 E 
37fi L 
[tgO L 

49Z L 
(I04B 



TfUAOf « 



S p.m. MAr.2S .... 
i.aOp,iti-M*r80* 
I i, m, M«r, 30 ..., 

Apr.au.......... 

Apr. IS.„ „. 



The total leogtb of levee lines Id the dUtrtct is abont 371 tntlea. 

breiikh! in tHf^bt, ii^gregiithi^ Abacit i2,6l>0 Jeet id leogthp or 0.65 of I; 
etitirti eytteiiu I'he Am on Bavuii erevasiie was of littlia importsmce, i 
the t^ml o{ tb# 1lti{>, aroiind which the water was already pikssrag i 
qT)]intiti(>nr e^ti mated hy Mr. Oopp6e at about liiO^OOO cable feet p«r a 

Th(> UJggA bfoak wa«) said to have been started by tbe wares of & pi 
hat there had in^vii great triable with alotj^htng on otb^jr portioDs of 

I'bt! Shiplatid, or i'rouiised Laacl^ crevasse waa dae to a sloagh caasei 
tiiij^ mired on th*^ levce» 

I'ht^ Deorliehi crevasse oooarred daring a heavy windstorm, and j 
caused by wave action. Aa far as kmiwu, the other breakt were diu 
defecta in the hodj of tbe levee. Only two of the breaka ooenrrifd v 
ernmeot forces weVe in immediate charge— at Amos Eayon ami Stop L 
levRe ofticials were in charge in the nei^^hborhood of the other breaks 
their ooeurrniine. The breaks tiaually occurred at night at nnsnspeete 
men and niati'i-iala were diJlQeult to obtain, and there is reason Ibr thin 
might hav(» been prevented in some ease^lf theyconid have received t 
cntTgi^tic treatment that was aucoessfiil in many other instances wbe 
nt*HK dflvelijped. This indicates the ueceasity for an eflQcient system < 
Jeeting all portions of the line to niinnte insptH^tion, especially by ni| 

The Rrea overflowed in Third dit^trict is aboot 580 square mi lea in 
iqnare nul<^s in Louisiaua, ami 3,770 sqnans miles in Mississippi south oi 
Biflivar eonnty line^ giving a grand tota) of abont 4^800 sqnare miles* 

I f'Stimate the overflow due to crevasses at abont 3,900 aqnare m 
fh>m the above total abotit 3^0 nquare miles in the lower end of tbe ITi 
the 5W 40 n a re miles in Arkansas that were inundated by wat^r eacap 
ends of tlie two levee systems. 

The overtlow in ArkansaE* vem of comparatively ubort dnnition, an< 
to have canned any speeiul fluifi^ring or damage. At the time of thia n 
has run ott Huilicjently to permit planting on the greater part of tbe ci 
that iKid t»een overtbiwcd in the Ya^oo Hoain. 

Tbe following tatile gives data concerning the crevasses and snbm 
the Third district fur several Jlooil years ^ 





CnnaiiiieB. 


Aront 


T« 


Ifumbor^ 


^^^r 


At^pnxxii 

areAfaqi: 

milwj 




Right 

b»ak. 


Left 
hank. 


Ktfpbt 
baok. 


b 


JflSO , „, , ,„ 


10 

I 


3 


7 
2 


22.510 
3,022 


3,050 

m 

2,SfO 

i,u;>ii 




IBOU.... .„,..,,.,.,..,,..., ,.„ 




igfta -..****...* .,..*..^^. .*....*.. 




lAUI.. ............*............ 




1S«7 * .-,..* „,,.,., „„.,^^_, 









Attention is invited to the appended reports of tb6 Assistant Engii 
of levees for additional details of tbe work. 



I 
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BXmWrS, GAUOS8, AND OBSBBVATIONS. 

Soryeys were made of Carters Neok and Canlks Neck to determine the rate of 
eft7ii]g, and complete eonreys were made of the different revetments thronghoat the 
distriet in May and June, 1896. Special sarveys were made of broken revetments at 
Lonisiana Bend and Greenville Harbor. 

TraeingB and blue prints were made showing the resnlts of these snrreyt. 

PLANT. 

Bepairs to plant were made during the year as shown in the detailed statement 
ucompanying the report of Mr. Hider. 

The cost of repairs amounted to $9,358.60, and the cost of caring for the floating 
pUnt and other property amounted to $30,261.91. 

The steamer (hoeola, one pile driver, ana ten barges were transferred to the officer 
ineharffe of the Fourth District in February, 1897, and four barges have been trans- 
fbrred uiis month to the secretary of the Commission. 

The following papers and maps accompany this report: 

Report of Mr. Hider on revetment work and plant. 

Beport of Mr. Copp^e on levees in Arkansas above Greenville. 

Beport of Mr. Toilinger on levees in Arkansas and Mississippi below Greenville. 

Beport of Mr. Van Meter on levees in MissiMippi above Greenville. 

Beport of Mr. Kerr on leveea in Mississippi below Greenville. 

Table of operations for high- water protection of levees. 

Table of revetment work m Third District. 

Tabulated labor statements of levee work. 

Tables of expenditures by United States for levees. 

Map of Third District. 

Map of overflowed lands, Third District. 

High-water slopes of the Lower Yazoo and Upper Tensas districts. 

The financial statement, list of civilian employees, and abstracts of proposals will 
be forwarded on or about July 1. 

Yery respectfully, your obedient servant, 

H. C. Nnwcousb, 
Fir$iIAmii.f Carps 4^ Engineen. 

CoL G. L. GlLLBSPIB, 

Corp9 of Engineertf 

President Mieeieeippi Biver dmmUeUm. 

BXPOBT OV MB. ABTBUB HIDBB; ASSISTANT XNOINKEB. 

Grkbnvillb, Miss., May 15, 1897, 
Sir: The following annual report of construction work, repairs, oare of plant, and 
Borveys from May 1, 1896, to May 1, 1897, is respectfully submitted: 

BXVXTIfBNTS. 

No new revetments were built during the year, the work of oonstructien being 
confined to repairing defects which developed in the Greenville Harbor and Louisiana 
Bend revetments during the high water. 

KBPAIRS TO ORBBNYILLB HABBOB BEYETMBNT. 

After the high water of April, 1896, had subsided to a bank- full stage, a defect 
showed itself in the revetment constructed in 1891 between ranges 53 and 56. This, 
IS the river fell, developed into a pocket or cave in the upper bank revetment of 
considerable size. Soundings showed that there had been a very considerable scour 
under the subaqueous mat in front. This scour seems to have been induced by the 
proximity of the old spur dike constructed in 1887 to the present revetted bank, 
allowing only a narrow channel between it and the shore. 

To remedy the defect in this revetment a mattress 677 feet long and 300 feet wide 
wu constructed, ^nell overlapping the mat below, which it was found necessary to 
boild in 1894 to remedv a like defect in the original revetment, due to a similar cause. 

The mat constructed was of the standard fascine type, and the grading and paving 
of the slope was done in the usual manner. 

The repairs were made between ranges 49 and 57. Work was begun on October 
21, 1896, with a small force, cleaning away drift and stripping the stone from the 
broken upper slope preparatory to regrading. Part of the stone was loaded on a 
harge, and the rest moved bevond the limits of the new slope, to be used fot YCpaving, 

Quantity of stone removed, 519 onbic yards. 
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GRADING. 



Hydraulic ^ader No. 1 began operations on October 27, 1896, and 6ni8bed renadmg 
tbe upper slope on November 5. Total length of bank graded, 455 linear leet, in 
average oi 50^ linear feet per day. 

MATTRESS CONSTRUCTTOK. 

The plant was assembled in place on November 6 and the work of mat bmldiog 
began on the 7th. A mat 677 feet Ions and 300 feet wide was finished and sunk in 
place on the 2l8t. This was connected with the graded bank by a shore mat 300 feet 
long with an average width of 101 feet. 

Number squares mattress built ^031.0 

Number squares pocket mat built 903.5 

Total 2,334.5 

In sinking the river mat an unexpected fault developed. A strip of fascines about 
40 feet wide, extending from the outer edge of the mat in toward the shore for 
about half tne width of the mat, became detached from the main body, dumped iti 
ballast, and floated to the surface. This break occurred about 200 feet below the 
head of the mat, which at the time was resting on the bottom, and as the lower part 
of the mat sank in place without any perceptible movement downstream* it woold 
seem that the fault was due to the parting and unraveling of the sewing wires which 
bind the fascines to the bottom longitudinal cables. To avoid a repetition of this 
in the future, which may happen when mats are sunk in strong eddy enrrenti, it wu 
suggested that drop wires be put in at frequent intervals, connecting the upper and 
lower cables and giving an additional fastening between the fuoinee and longitodi- 
nal cables at these points. 

UPPER BANK PAVSBfBNT. 

The stone was laid on the graded slope from 8 to 6 inches in thickness snd the 
spaces filled in with spalls in the usual manner, so as to make a compact coTering. 

Number of squares paving 527.5 

Number of cubic yards per square 2.94 

MATERIALS. 

Brush and poles were obtained by contract from Hunter & Frey ; stone from the 
reserve on the barges at the fleet in Greenville. 

TOWINO. 

The towing of material was done by tbe U. 8. steamer Emma Etkeridge with a 
single crew. 1!lie tug Parker was used for moving material and barges when reqaired. 
.The work of repairs was finished on November 30, and the party and outfit transfecred 
to Louisiana Bend, to begin the repairs at that point. 

OlojuiflcatUm of worh» 

Channel mat (1) 300 by 677 feet squares.. 2,081 

Pocket Inat (fascine type) do 303.5 

Shore connection (woven type) do 127.8 

Bank grading, hydraulic (stations 52 to 564-55) linear feet . . 455 

Bank grading, hand (stations 50 to 51+50) do.... 150 

Bank paving squares.. 537.5 

Btone loaded (stripped f^m bank) .' cubio yards.. 519 

Distrihuitan ofmateriul, 
[Channel mat 300 by 877 feet=2,031 aqnares.] 



KateriaL 



Quantity. 



•qoare. 



Brush used oordfl. 

PotMiued do... 

StQiMiiaed cnbicyaida.. 

Cii)le» l-inch strand pounds. 

Wire strand, A inch do — 

Wire strand, t inch do... 

Oalraiiised wire No. 12 do... 

SUicon-bronse wire do... 

HaoneUaoUps number., 

Spikes pounds,, 

Naples do... 

Cabls olamps number. 



2.982.5 
1I4.B 
2.236.8 
2,100 
6,118 
10,212 
4,088 

a, MS 
2,818 

260 

898 

158 



1.44 
.0S< 

i,rt 

1.03 

iOl 

s 

L«T 

1.1 
.14 
.79 
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JMtiribwtiom of wuLterUOr-^Coniiantd. 
[Pocket mat (fiuoiiie ^ype). 803 J tqnant.] 



Brush Gords. 

Poles do... 

Stone cnbio yards. 

Winstmid, A-ineh pounds. 

Vire stnod, 4-ineh do... 

GftlTsniaedv&e, Iiro.l2 do... 

SilieoD bronsa wire do... 

Ma^noliAoUpe nnmber. 

Staples pounds. 



454.1 


1.16 


18 


.050 


414.7 


1.36 


013 


8.01 


1,S26 


5.028 


•07 


2.00 


885 


L27 


394 


1.30 


57 


.19 



[Shore oonnectlon (woven). U7. 8 squares.] 






Brush............ cords.. 


128 

18 

102 

725 


LOO 


Pflles do 


.14 


Stone (strivDed ftwrn lumk) onbloTards.. 


1.5 


No. 12 galvanised wire pounds.. 


6.66 



[Bank paving. 627Jt squares.] 



Stose • onbio yards.. 



2.04 



•Of this, 827 cnbie yards stripped from old bank work and previonsly expended. 



Material used per linear foot of channel maiirees. 

Stone cubic yards.. 3.30 

Brush cords.. 4.38 

Poles do 17 

Wirestrand, f-inch pounds.. 3.10 

Wirestrand, ^-inch do 9.03 

Wire strand, Hnoh do.... 15.09 

GalYanixed wire, No.12 do.... 6.01 

Silicon bronze wire do.... 3.83 

Staples do 58 

MasnoUa clips number.. 3.91 

Spikes pounds.. .38 

Cable olamps number.. .22 

Material expended per linear foot of completed worK 
[677 linear feet] 



HaterisL 



Average 
Quantity, 'per linear 
foot. 



Bmsk oords.. 

Pslss do.... 

Stoas cnbio yards.. 

wirsstnad. §-lneh pounds.. 

CaUe,Aiaob do.... 

'V^irsstnuktl-tDOh do.... 

GslvaaiaediHre.liro.12 do.... 

SiliesnbraiMwiie do.... 

Magnolia ettpe number.. 

Clsmps, flaUe. do.... 

Spikes pounds.. 

Suphs :..do.... 



3,544.5 
150.8 

4,396 

2,100 

7,031 
11,738 

5,400 

2,980 

8,040 
150 
260 
450 



6.23 
.22 
6.49 
3.10 
10.39 
17.33 
7.97 
4.40 
4.49 



.66 



Percentage of oo$t of the different iteme of work. 



Item. 


Charge. 


Per cent. 


Payroll 


16,576.75 

961.24 

9,621.86 

544.82 


83.884 




5.763 


V*«<"is1s 


57.602 




• 


8.251 








Tolsl .••.•••M 


16.704.17 


100 
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Ptroeniage of ooti of tkt $evenU difformit hinds of work. 



Kind of work. 



Hydraulic {rrnding 

Haudj^adiiig 

Channel mat 

Pocket mat 

Shore connection 

Loading stone 

Paving Dank .* 

Towing 

Property and miscellaneoua 

Total 



Charge. 



$408.78 



0,908.21 

1,425.37 

256.29 

489.11 

2,166137 

1,260.35 

400.76 



16,704.17 



Pereeot. 



2.451 
l.»7D 

1532 

IK" 

7.545 



100 



Cost per unit of work done. 



Claasification. 


Pay roll. 


SnbHist- 
enoe. 


Material. 


Total. 


Unit cost 
labor. 


Unit cost 
mali'riaL 


Totolper 

Ullit 


Mattress (2,031 squares) 

H.vdraalio grading (455 linear 
feet) 


$2,825.21 

241.48 

283.70 

285.25 

70.00 

421.97 
728.10 


$448.90 

43.97 
45.23 
45.38 
1L14 

67.14 
115.84 


$6,634.10 

123.38 

'i,"694.*74" 
176.16 


$9,908.21 

408.78 

828.98 

1,425.87 

256.29 

489.11 
2,166.87 

460.76 
1,260.85 


$1.6125 

.6273 
2.192 
1.00 

.634 

.931 
1.601 


♦3.288 
.271 




Hand grading (150 linear feet).. 

Pocket mat (303.5 squares) 

Shore connection (127.8 squares) 

Unloading atone (519 cubic 

yards) .,..■.■......, »,..... 


2.192 


8.604 
L87 

""iiii' 


LSH 

xm 

.931 


Paving bank (527.5 squares) ... 


4.11 


Towing 


721.04 


183.64 


856.67 
















Total 


6,576.75 


96L24 


9,705.42 


16.704.17 

















Work done, 677 linear feet. Cost per linear foot, completed work, $24.C76. 



REPAIRS TO LOUISIANA BEND RBVETMENT. 

A Burvey OTer this revetment made in September showed that between ranges 95 
and 99 there had been a slip or sinking down of the upper bank of from 4 to 6 feet. 
As there was no evidence of settlement of the sabaqneons revetment in front, and 
this point is located above where the current at high stages impinges against the 
bank, nothing in the way of repairs was done. The defect will probablj core itself 
the first high water, as it is immediately below the mouth of Old Biver, whidi ii 
gradually silting up. 

From ranges 125 to 127 the bank had caved to such an extent as to entirely destroy 
the upper bank paving. At this point the bank was regraded by hand and repared, 
and a mat 484 feet long by 300 feet wide sunk, so as to well cover the injured part of 
the revetment. 

Below range 156 to the end of the bank originally protected by revetment, adt^ 
tance of about 1,200 feet, the active cavinff in the bend below the revetment which 
had been in progress since the work was finished in 1892^ had worked upstream so 
as to undermine and practically destroy this part of the work. 

A mattress 763 feet long b^ 300 feet wide was constructed to hold the end of the 
revetment in its present position, if possible, and prevent further damage. 

The bank here is comparatively low and the high stage of water at the time pre- 
vented the lower 100 feet of the slope being made as flat as desirable. 

The plant arrived December 2, 1896, and repairs were finished January 14, 1897, a 
total length of 1,247 feet of work completed, less 352 linear feet of npper baok pav- 
ing which needed no repairs. 

aRADma. 

At the lower end of the work before grading could be begun it was necesiarr to 
clear the bank of an extensive accumulation of drift and a dense underpowth of 
bnish and small trees. 8pace cleared, 675 feet by 100 feet. Qrading of this portion 
of the bank was begun December 5. The hydraulic grader worked until December 
18, when work was discontinued to allow mat construction to proceed. Work was 
resumed on January 4 and the grade completed except the lower 100 fset on Janaary 
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11. Total working^ time, nineteen days. Length of bank graded, 645 feet. Length 
per day, SI linear feet. Two hundred and two linear feet waa graded by hand 
between ranges 124 and 128. 

MATTBMBB OONSTRUCTION. 

The nsnal type of fiiaoine mattress was bnilt, extra top oables being need near the 
outside edge for additional strength. 

Connection was made between the top and bottom cables by passing a f-inch wire 
strand aroond each cable encircling one fascine; the two ends of the fastening were 
ded with a sqnare knot and then drawn taat by blocks and clamped to both top 
ud bottiim cables. 

The extra strength was given, as the water was 97 feet deep with a swift onnent — 
6 feet per second — along the outside. 

Number squares mattress built 18,741 

Number squares pocket mattress built 250 

Total 13,991 

VFPEB BAlffK PAYBMBMT. 

The paying of the upper slope was made entirely of quarry spa wis laid to a depth 
of 10 inches. 

Number of sjinares paying 903.9 

Nomber cubic yards per sqnare 2.77 

Brush and poles were obtained by contract from Hunter & Frey. Stone was 
obtained fh>m the reserve at the fleet at Greenville, and from the reserve on the bank 
at Pilchers Point, which was loaded on barges. 

■Cabio yarda. 

Qoantityreoeiyed from Greenville 2,072 

Qoantity loaded on barges i. 3,576.6 

Total 5,648.6 

TOWINQ. 

The towing was done by the distriet steamer Emma Eiheridge, The last of the 
plant was returned to Greenville January 20. 

These repairs were under the immediate charge of Mr. George C. Thomas as super- 
intendent of constmction. 

Channel mats (2), 484 by SOO feet; 763 by 300 feet; total, 1,247 by 300 

feet squares.. 3,741 

Pocket mats (2) do.... 250.7 

Bank cleared (100 by 675) do.... 675 

Bank graded (hydraulic) (Stations 157 + 18 to 163 + 63) linear feet. . 645 

Bank graded (hand) (Stations 124+58 to 126+60) do.... 202 

Bank paved squares.. 903.9 

Stone loaded (inelndes 225 cubic yards from bank) cubic yards . . 8, 801. 6 

DUtribuHan of material. 
[Channel bat (1,247 by 800 feet). 3^741 sqnarea.] 



HaterlaL 


Quantity. 


Per 

sqaare. 


Brash 




corda.. 


0.307 

204.3 
8, 118- 5 
0,900 
8,100 . 
22,483 
. 10,079 
4,788 
4,080 
661 
140 
8,030 
450 


1.086 


Polet 




do.... 


.U54 


atone ...... .;.......... ...... 




...........cubic yarda.. 


.83 


C»Ue, A-inoh 




, ,. ponnda.. 


S.66 


WjwtiraiHtl-iiich 

Win ttnud, A-inch 




do..-. 

do.... 


.83 
6.01 


Wtrt stnndl iTineh 




do 


5.10 






do.... 


1.28 






.,„. .....do.... 


1.00 


BtiplM 




do.... 


.16 


wkM...:::::::...;:;::;:..: 




do.... 


.04 


CBpa,inas]ioIia 




namber.. 


.81 


QttiS^aSa:.............. 




do.... 


.13 
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IHitrilmUam o/flMi(«r<a^-€ontiuaed. 
[Pocket mat (flMdne type). S60.7 eqnaree.] 



Bmah oorde. 

Stone onbic yards. 

Wlreatrand, A-inch poanda. 

Wire strand, t*uich do... 

WlTe,No.l«... do... 

SOicoa lyronae wire do... 

Staples ,. do. 



Clips, magnolia . 



428.8 


LM 


tn 


.H 


1,517 


m 


1,2« 


6l10 


813 


Ltt 


M 


L« 


38 


.IS 


M 


.n 



[Paying bank. 903 J squares.] 



Stone onUo yards. 



in 



Material u»9d per linear foot of channel mat^ 

Brush oords.. 6.06 

Poles do 16 

Stone cable yards.. 2.50 

Wirestrandi V^(;-iDch X^ands.. 7.9i 

Wire strand, |-inch do.... 2.50 

Wire strand^ V^-inch .•- do.... 18.03 

Wire strand, i-inch , do.... 16.30 

Staples do 45 

Spikes do 11 

Clips, magnolia , nnmber.. 2.43 

Clampsi cable do 36 



Material used per linear foot ofeompleted work. 



Muterial. 



Qnantity. 



FerliDMi 
frot 



Brush cords. 

Poles do.., 

Stone cubic yards 

Wire strand, f-inch pounds. 

Wire strand, A-inch do... 

Wive strand, ±-inch do... 

Wire strand, A-inch do... 

Wife,Ko.l2 do... 

Wire, silicon bronse do... 

StMles do.., 

Spikes do.., 

Clips, magnolia number . 

damps, cable do... 



8,783.8 

aM.a 

5,648.8 

3,100 

0.008 

20. on 

34,000 

5.100 

i.MB 

800 

140 

3,288 



5.10 
.14 

2.» 
7.M 
l&M 
litt 
4.M 

tu 

.4S 

.11 
tfl 
.10 



Percentage of ooet of the varioms itene. 



Items. 


Charge. 


Per oat. 


Payroll 


••,363.04 

1.980.88 

17,774.18 

60.04 

08L00 


tifn 


SuDsiatence 


tm 


Katfflial 


m.m 


Sundries 


.» 




.» 








Total ^•. 


20,388.38 


no 
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Percei^iage of eott of ike differmi hindo of work. 



dMsificatloB. 



PayroU. Snbeist- 
' ence. 



liAteriidB. 



ToteL 



Pvroent. 



Cbaniie] mat 

Pocket mat 

CfeftriBjf 

Handgnding 

Bank p^Tad 

LowiinestoiM 

Hjdnniio grmdixig. 

Toving 

SoBdnM 

Property............ 



Total. 



$3.920.M 
181. 75 
43.20 
674.84 
1,524.90 
888.94 
732.00 
1,197.80 



1898.05 
41.06 
9.08 
200.43 
S49.i{3 
199.10 
48.20 
346.84 



$18,362.56 
802.66 



2,530.55 



201.55 
606.97 



$18,182.49 

1,116.07 

53.13 

1,075.20 

4,404.78 

1,068.10 

1,086.84 

2,141.20 

6a 04 

96.00 



9,363.94 



1, 989. 58 



17,774.29 



20,386.75 



62.064 

8.811 

.181 

8.637 

15.006 

3.646 

8.720 

7.310 

.271 

.884 



100 



Coat per unit of the varioue kinds of work. 



GUasifleation. 



Payroll. 



Sobsiot- 
ence. 



Mate- 
riala. 



Total. 



Unit cost 
labor. 



nnUcosf 
raateriala 



Total 
per unit 



Chanoel matireafl (3,741 

aqnarea) $3,920.96 

Pocket mattreaa (2S0.7 

•qoaiea) 161.75 

CleariDg (675 aqnarea) 43.20 

Haod grading cl02 linear feet) . 874. 78 
Bank paved (003.9 itqnaree) ... 1, 524. 00 
' " ^ (3,801 oabio 



JLoeding 

Hydranlio grading (645 

iqaarea) 

Towing ^. 

SnDdriet 

Property 



Total. 



868.94 



762.00 
1,197.88 



$806.05 

41.66 

0.93 

200.42 

840.33 

199.16 

48.29 
346.84 



$13,862.66 
882.66 



2,530.65 



291.55 
606.97 



$18,182.49 

1,116.07 

53.18 

1,075.20 

4,404.78 

1,068.10 

1,066.84 

2,141.20 

60.04 

98.00 



$L29 

.89 

.78n 
5.323 
3.673 

.2783 

L338 



$3,571 
3.56 



3.7893 



.4331 



$4.86 

4.451 

.7871 

5.323 

4.8708 

.2783 

1.6851 



9,363.94 



1,989.58 



17,77420 ,29,286.75 



Lmigth of completed work, 1,247 linear Ibet. Total coat of work, $29,286.75. Coat per Unear foot 
completed woA, $23.485& 



PRB8EMT CONDITION OV RKVETMBNT. 

The present hi^b stage of water, which in now from 5 to 8 feet over the natural 
banluy renders it impossible to give any reliable information in regard to the present 
eondition of the different revetments, as nnder present cironmstances no accurate 
examination can be made. 

On April 6, attention was called to a break in the upper bank revetment in Greenville 
Harbor, abont range 25, by the settling down of a large elm tree which was growing 
on the edge of the bank. The tree was in an exposed position, the water about 10 
feet deep with a very swift current; the action of which, it is supposed, undermined 
the roots of the tree, causing a break in the revetment. This has enlarged by eddy 
action until now the broken part of the npper revetment is approximately abont 300 
feet in length. As this is located immediately in front of the upper part of the city 
of Greenvule and within 275 feet of the main levee, it is urgent, both for the protec- 
tion of the line of revetment itself, as well as the levee, that thorough repairs be 
made the next low water. 

SURYSTS, 

Held work, — Special sorveys have been made across Carters Keck and Caulks Neck 
to determine rate of caving; also, complete surveys over all the revetments in the 
district, viz: Bolivar, Ashbrook Neck, Greenville Harbor, Louisiana Bend, Lake 
Providence, and Delta Point, besides special surveys over the broken revetments at 
Greenville Harbor and Louisiana Bend. These surveys have all been reduced, platted, 
and maps and bine prints made. 

A copv of the levee profiles. Lower Yazoo district, was made, and tracing of 
charts, tnird district, showing changes in levee location. 

All field notes have been indexed and field sheets completed to date. The party 
was disbanded, except the office force, on June 27. Chas. H. MiUer, chief of party, 
was forlonghed on if ovember 6. 



3740 EEPORT OP THE CHIEF OF ENQINEEES, D. S, AEMY. 



FLAWT. 



ia giTen in detail a ntatcment showing the repmire made and etmt ■ 

tbe year. This ccifet includes all charges for material and labor, In 



Delowi 

daring tbe| 

Bubsisteuce of employ*^ea, 

Ejttenaive repairs will bs req aired on all throe of tbe at^amboate to keep 
anvibitig like serviei^^bl© condition. 

i wotild ruspoctfiiUy renew tbe reromir»<indation made the last two jeari 
eonntruetion of a now towboat^ n» thp time ia nip idly approa<;bing, if it 
alr^adj arrived, when economioal repairs can no luuger be made to the bo 
in th*j district. 

€mi cfrepain topUnt, third dittrieit imprmfing Mi»ma§ippi Eiver, Maf /, 1S96, 

1, mi. 



Kmubflr or Dnine^ 



Co»L 



RoiuArkA. 



Slewner— 

Boifujt Etiterldga . 



Oii««o1a. 



Yfldalta., 



Meter,,,, 
Tag Farker. , 






Nd.3 ...* 

No. 77 „,.,. 

I>redj;e Metii^ ,. 

MHttreM boat — 

No. ^fl ,-_._._. 

Ko,27 .._...... 

KcK8a.»,. 

K(».»a 

Ko.iBa.... ... 

H0.1M........ 

Qnarter boftt— 

NolIB 

N<Kn 

Hol !»,.«...... 



17e.ai.. 



1^0.88 

lra«7 

II0.IW 

Ho.l^. 

Ko,m 

No.l» 

Mod()l burgft— 
A pftch^ ■ , , . ■ 

HttriCQp« --, 
Piute. .,.._. 
Bhuhniw **< 

UintiOi 

BqatLfft bu>c«— 
No, 79..,.,,. 
No. SO....... 

KQfia.. 

Ko.8»....... 

Ki>,a4., 

No. 85....... 

lfa.lS« 



No. 541.. 
No. 642.. 
Vo.&4€.. 
No. MA. 



1601.84 



223.04 
«2U.7fl 



192,30 
1,&61,47 

ltt9.S3 

13.fi0 
22. OU 
IT.OU 

41.IM» 
13. OA 
Sd.tiQ 
R80 
I«. la 
2(».4« 

13.06 

6e.4l 

4£.M 
10.77 
11.37 
31,21 
5a 01 
174.00 

25.00 

30.08 

aa.90 
it. 37 

02.00 

23.20 
a.2S 

111.72 
M.70 
7,01 
19. S3 
n,50 
29.45 
25.03 
25.12 
401. 31 

18.20 
13.70 
£0,811 
44.00 



New inm platea on cylindar tlmben, now mdder 

tiBir fumj&ae lloert!! ftcil doQr«lii>M» potim; e&]l 

light WAter: ordiuflry rpp^ira during the ytAt, 
Nfiwojllnder head, Dew piLiuaLn, twoAoti of bnA.* 

tip: eiik^d ftbovD Liglit water j ordlnaiy repairv d 

year. 
Ordinary mpaira to macbinery dnrtng tbe je*r. 
Cyl inkier lira bet*. Atid wheal ropoirfsci^ hole. pftUfa# 

iHiiltif and deck guurda reimined , cjoJked ^Iwov^e Lu 

new Taiwan in doo^toT pu&ipE ordLnaiy repalm d 

ywi', 
Kewkeralbed aird k«T«l; ejilkijd aboTo Ucht ti 

nary repairft during tbe y«ar. 
Dtick«i|; uewatem-poatAndateni; new wbedpttia 

aod painted; nLacbJuety lined tip: erdiiiiury repod 

ibo jear. 

F««d pnmp bored ont; ordtuarj repatra made to t 

dnring tni} sedaoui calked aboTo light water. 
M^]ietamQfy de<aiie<) tip and oikid. 
Calked awve lij^^hfc wnter. 
Maohlnerj deased and ceiled. 

Cftlked abore Ui^bt watery ordinary repalra dnxin£ 

Do, 
Do, 

Ordinary repafn dnrliig tbo y««r. 

Do. 
New screen diturn aud windows made and pnt ap; 

repaita d urine the year. 
Calked above Uglit watf^r; ixiacliliiery on fire pfi 

hauled; tvpaira during the yoor. 
Calked abo^e light water. 

Do. 

Do, 
Calked above light waterr repairs during the yoar* 

Do> 
Calked above light waterr ; leof repalnd. 
Gidked above il^hl water, 

De. 
Do. 
Do. 
Do, 
Do. 
De. 
Do. 

Dol 

Do. 

Do. 
Do. 

Do. 

Do. 

Do- 
CalkiMl nhove Ui^lit water; f abln of itore boat movej 

flited upaAboat, ''Store." 
Calkett abovo light water. 

Do, 

Do. 

Do. 
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VnmberoriuuM. 


Oort. 


BemarkA. 


8qtti« terire— OontiiiiMd. 
KA548r 


4.00 

r.86 

87.00 
8L76 
44.57 
20.00 
40.88 
87.00 
45.70 
118.07 

44.73 
111.26 
21.53 
82.17 
16.11 
11.00 
29.42 
19.88 
30.50 
48.50 
102.20 
2&44 
19.07 
1.75 
03.88 

112.24 

15.18 
173. 03 

1,006.30 

6.80 

7.54 

40.48 

2.84 
28.08 
261.74 
33.76 
285.88 
5.90 
94.68 
78.22 
7.87 
220.05 

82.76 


COked aboTe Ugh* water. 


50.540 


No. 550 


Do. 


No. 551 


Do. 


};o.S53 


Do. 


NO.5S0 


Do. 


Ho. 567 


Do. 


ya568 


Do. 


110.561 V 

Hoi 601 


Do. 
Docked j rapabed hole in bottom; apUoed broken gnnwale; 

oalked abore light water. 
Calked above light water. 
Docked; hole in rake repaired; calked. 
Calked above Ught water. 

Do. 


Ho. 608 


Ho.50i 


Ha 201 


Ha 205 


Ha 210 


Do. 


Ha 216 


Do. 


Ha 210 


Do. 


Ha 230 


Do. \ 


Ha 224 


Do. 


Ha 226 


Do. 


Ha 220 


Calked above light water. 
Do. 


^w] iMrm A 


Pod btfce S 


Fselbaiwe]* 


Do. 


Ctrpenter shop No. 78 

PfledriT€r— 

Xa32 


to machinery during the year. 

Calked above light water. 

Leads, cabin, and boiler room repaired; machinery over. 

parte of bulkhead; new bottom and rakes; machinery 

thoroughly overhauled. 
Sheathing sides and rakes. 
Calked above light water. 

fted pump ; 12 boUer flues expanded. 
Calked^boveUght water. 
General repaint to 8 skiffs during the year. 
Ordinaiy repairs during the year. 
Do. 


Xa38 


Na4» 


Ha54 


Dmnp 000^^0.2.. 


DrvSock 




Skilb 


pnmpi ;::.;::: 


cod^*;:::;:::;::::::::::: 


Propw^kitoliMi outfit).... 


Do. 
Do. 


Stages 


Do. 


Bencli marks, levees 


Do. 




Do. 


GrecBTilie HttriMr impiove- 

nent 
IxMiisianm Bend improTO- 
ment 


1 1,500 olevUes made; repaira to tools, etc., during working 
seaaon. 


Totil 


9,368.60 









Appraxlmaie value of plant helonginaio ike United Stales and need in the third district^ 
improving Mieeieeippi Miver, May 1, 1896, to April SO, 1897, 



Class of property. 



Ko. 



Approxi' 
mate 
value. 



Class of property. 



Ko. 



Approxi- 
mate 
value. 



^t«tBMrStheridge 

Stosmeryedette 

M«aia«r Meter 

Tug Parker 

H»tboato26and27 

Htt boats, old 

Head quarter boat 

Qosrter boata and outfit 

Wbcat 

SydrauHo grader 

I^raalic grader (small) 

Moddkargoo 

oqusrebaiffes 

^»o....T 

BfBsie barges (old) 



05,184 

2,502 

2,144 

8,240 

8.100 

90 

6,000 

22,388 

1,000 

12,900 

810 

450 

24,948 

23,600 

600 



Floating dry dock 

Floating pontoon dock 

Floatinx stem dock 

Pile driver and outfit 

Skiffs 

Dredge Men se 

Dump scow No. 2 

Calking fiato 

Tools and appliances 

Oflice ftimiture and aafe . . 
Surveyiog inatmments ... 
Machine shop and outfit. . . 
Carpenter shop and outfit. 



Total. 



012, 810 

450 

200 

2,000 

153 

lO.OUO 

50U 

00 

8(K) 

250 

2,000 

4,500 

8,240 



106 



160,000 
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The ooBt for twelva months of caring for the Above floftiing -plmai, pfoperty, wU 
outfit thereon, inras $30,261.91. 
The average number of employees engaged in this service was 40. 
The average daily cost of subsistence &r employees engi^ged in soperinteDdeDee 
and repair of plant, was $0,319. 

Very respectfully, Abthub Hidbr, 

IMieiStaieiAMiiitamiBngbimt. 

First Lieut. H. C. Newcombb, 

Carps ofJSngineerB, U, 8. Am 



BXPOBT OF MB. H. ST. L. OOPP^, ASfllSTANT KNGimEBB. 

Grsbnvillb, Miss., MaffU,U9!, 

Sir: I have the honor to submit the following report of operations in the Upper 
Tensas Levee district above Greenville during the year endine May 15, 1897: 

The Upper Tensas district above Greenville comprises the levees ftom Eed Fork, 
on the right bank of the Arkansas River, to the lower end of Lake Jefferson, and 
from high land on Amos Bayou at Costello's Gin to Columbia, Chicot Coasty (469 
R), a distance in all of about 57 miles. From Costello's Gin to Lake Jeffenoo is 
unprotected. 

The Arkansas River levees to their present southern terminus were completed 
prior to the time when the last annual report was submitted, and no forther con- 
striiction work has been undertaken. From Red Fork to the lower end of Lake 
Jefferson the levee was built for the purpose of lessening the amount of water piss- 
ing at flood sta^e between the two systems, by lowering the head under whieh th* 
water entered the intervening basin. The elevation of the natural surface of the 
land at Costello's Gin is 160, Memphis datum, and the water surface of the recent 
flood at lower end of Red Fork line is practically 166, Memphis datum. 

River oondt(toiM.->The changes in position of the bank lines throughout the dis- 
trict have not been very pronounced except at one or two points. At Station 337 of 
the Red Fork line until July, 1896, the bank caved, but since that date no chioge 
has taken place. The river distance is 375 feet. At Lucca, and for some distwce 
above and below, the river continnes to creep toward the levee, bat is still sboot 
900 feet distnnt at the nearest point. There has been little or no change ob tite 
Middle Place and the Chicot fronts; also, no change on the Arkansas City froni 

At Gaines Lauding, when the water reached the top of the bank the caving became 
very active, but ceased during the flood stage. The river distance is now over 1,000 
feet. Also, near the upper end of the Panther Forest short line the caving in the 
bend was considerable, but did not reach the old front levee before being checked it 
the flood stage. The left-hand channel between Linwood and Luna has probably 
increased very considerably in depth and importance during the high water. This 
opinion is based on information derived from pilots and other river men, as well m 
personal observation. 

CONSTRUCTION. 

When the last annual report was submitted, a banquette was under oonstraotioD 
Just north of Arkansas City, which was completed August 20, 1896. 

In October a survey of the main line and Amos Bayou was made, and ttom seed- 
rato height and slopes thus obtained estimates were submitted on which were based 
the contracts for enlargement, let November 23, 1896, which are now partly com- 
pleted, as shown in the accompanying statoment. 

The profile plotted from the October survey notes showed the portion of the line 
from stations 1740 to 1780, Panther Forest short line, quito low, due to the sinking or 
the compression of the foundation. An informal contract was made for toppinj? 
this line, and only partly completed before the high wator. From stations 1830 te 
1904 was also found to be low, but not topped, as it was considered practicable to 
maintain it during high wator with temporary expedients. It was held, bat with 
great difficulty, and at considerable expense, owing to the fact that it shrank while 
the water was against it. 

The levee from stations 945 to 1020, known as the railroad enlargement, wu 
reenlarged during the year by the Tensas Basin Levee board to a grade 6 feetaboTe 
the high water of 1893, and the Fulton Lake line, stations 1020 to 1080. is bow nnd^ 
contract and partly completed by the same board to the same grade (see tabulated 
statement). 
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Tbt&uppnadMMU^ 7«rd«ge In the SQbdktriot is aa foUows: 



IftteriftlinSedForkleyeM, May, 1896 688,333 

Mftterial in leyeea, Coatello's Gin to Colombia, less 6,000 onbio yards, Amos 

Bayou break _ 5,994,000 

Material added by Government dnrinff flood 98,271 

Matorial added by Tensas Leyee board daring flood 94,679 

TotalmAteiialinentireline, May, 1897 6,775,288 

NSW WORK. 

The grade adopted before the flood of 1897 was 4 feet above the prey ions high 
viter WT all levees above Lncca Landing (427 B), and 4i feet above the same, south 
of that locality. 

During the high water Jnst past the flood surface reached an elevation thronghoot 
the main line of from li to 2i feet above the water of 1893. 

GeMral repair; weed cutting , and $la»king. — The oontinned weed entting and repairs 
to the levee slopes from year to year have greatly improved the condition or the 
levees. Each year the expense incnrred for that purpose becomes less. The sod 
keomes more compact, the weeds thrive very poorly, and the rain-wash is more 
neariy controlled or prevented. One cutting a year is all that is necessary during a 
dry season. The cost of the work per station during the last season was: 

Cents. 

Red Fork Levee^ weed entting, per station 24 

Mainline: 

Stations to 1250, per station... e ^ 30 

SUtions 1250 to 2097, per station 35 

Mneh of the last line had wide banquette and very heavy growth of grass, with 
tome weeds. 

Slashing, Stations 1033 to 12^, per station $1.00 

The timber in this last mentioned reach was quite heavy, particularly on the land 
side, the trees shading the levee, thus preventing the healthy growth of grass; 
heDce the necessity for slashing, which was accomplished at a very small cost. 

Leree latee. — ^The local authorities fail to enforce the local laws. Hogs continue to 
destroy the slopes, necessitating much expense and trouble that might be avoided 
bj a slight display of publie spirit on the part of the inhabitants protected by the 
leree, and their officials. 

BIOU WATBR OF 1897. 

Early is March it became apparent that very high water would obtain in the lower 
Miaeiasippi some time during toe spriuff. Bv the middle of March two distinct floods 
W passed or were passing from the Onio valley. About the 14th the water was in 
the neighborhood of 49 feet on the Cairo gage and rising, and the conditions through- 
ont the Lower Mississippi and Ohio valleys were favorable for continued rainfall. 
i^light waves had come irom St. Louis and the ArkanHas Kiver, helping to swell the 
TiTer, which had as yet only reached 43 feet at Arkansas City. Preparations were 
made, should the river reach a 48-foot stage and rising, to subdivide the district into 
five diyisions, as follows: 

Miles. 

Bed Pork Levee 12 

AnMw Bayon and main line to Station 180 8i 

Mainline, Stations 180-600 8 

Stationa 600-1510 17 

Stations 1510-2097 IH 

With the exception of the first, which was placed in charge of Mr. B. Baumgarden, 
tliey were snperin tended by the assistants employed on construction, Messrs. Geo. 
Elder, A. M. Todd, T. S. Shields, and Edwyl Llewellyn, respectively. 

After the danger line was passed, barges with tools, sacks, bas^ging, lumber, and 
nails were placed at intervals, one for each diyision (except Red Fork), and as the 
force employed became more experienced, foremen were added at shorter intervals 
where the condition of the levee required more constant attention. 

The contractors' ontfits located at Amos Bayou, Fulton Lake, and Panther Forest 
proYed a great assistance in the early portion of the high- water work. Two small 
quarter boats without outfits were usea for housing the men, one at Lucca Lauding 
ttdoneat Fulton Lake below Arkansas City. 
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From the 48-foot stage (Arkansas City gage), March 21, the river rose raptdly 
seyen-tenths of a foot per day for nearly a week, then at the rate of from three to 
five- tenths per day an til March 29, when it reaehed 51.9, or 1.7 feet above the hi|^ 
water of 1893. From that time, owing to breaks in the Mississippi levees, ^r^ in 
number, it has continued to fall to the present time.. As soon as it became a foregone 
conclusion that very high water would be experienced, all the available teams were 
obtained and the low portions of the line were topped, the cost being leee than 2 J 
cents per yard. As tne water became higher and began to lap the crown of the 
lovee, seep water and the softening of the toe of the slope and adjacent groiind necea- 
sitated the abandonment of teams and the resort to sacks filled with earth, in many 
places the material to fill them being obtained from the back edge of the crown of 
the levee. 

On the 25th of March a break occurred in the Amos Bayou line, a small levee in 
very bad repair, built by the Tensas Levee board in 1894. This levee had not been 
repaired or maintained by the Qovemment sinoe its construction. The break 
became 731 feet long, but was oontrolled by spur dikes. It discharged about 11,000 
cubic feet of water per second. It caused no lowering of the flood in the river, and 
but little additional increase in the back water. The incidents relating to this 
break, discharge, dimensions, etc., were submitted with report May 1, 1897. 

By the 27th of March, when the water had reached nearly the highest stage and 
was rising over a fourth of a foot per day, and seepage and tendency to slough at 
manv points were very active, every available man m the neighboring country waa 
employed. 

In addition, a large force was obtained from Little Rock, Portland, and Mnnrae 
for the upper end ofthe line, and from Lake Village, Yellow Bayou, and Macon Lake 
for the lower end, and the fight against the water earned on dsy and night with 
great vigor and determination by superintendents, foremen, and laborers, everyone 
working as if impelled by the natural instinct of aelf-proservntiuu, recognizing the 
danger, but also the possibility of maintaining the line by coustant and well-directed 
effort. Every available skiff was pressed into service. The officers of the Massonii 
Pacific Railroad cooperated during the most trying time in a most valuable way, by 
transporting labor free of charge, furnishing a train for moving material, dlscon- 
tinning important trains where roadbed was in dangerons proximity to inaecnire 
levee, etc. 

The members of the Tensas Basin and Chicot Levee boards tendered their services 
and acted as foremen and guards day and night. The Desha Levee board procured 
the services of an experienced foreman and had the line in the immediate front of 
Arkansas City bulkheaded and sacked. One or two dangerons breaks developed in 
this work, but were controlled by timely assistance from the Government employees. 

The line above Red Fork was successfully held, though the wator was above the 
crown of the levee at many points, by an organization under the eontrol of Mr. G. £. 
Buck, secretary of the Red Fork Levee board. 

The condition of the line in the district the day before the first break oecnrred in 
the Mississippi side, which caused relief at once, and the disbanding and discharge 
of the greater portion of the working force, was as follows : 

Above Red Fork the wator was above the crown of the levee for about 3 miles, 
and the levee being raised by sacks by the local authorities. Of the line below Red 
Fork, 6 miles of the Government levee were well above the wator, 7 miles very low, 
and of the lattor, 4 miles topped with a small ridge of earth to prevent the water 
from washing over the crown. At the lower end two dikes of pilmg and sacks pre- 
vented the levee from being washed away. At the upper end of the Amos Bayon a 
revetment nrotectod the end of the levee. A break existed at Station 140, then 
about 600 leet wide. The rest of the line, though very weak, was above the water 
to main line. 

The main line ft'om Stotions to 360 was well above the water, with the exception 
of Brooks Field loop (Stations 34 to 43;, and giving little or no trouble except the 
Sains Field, which leaked very badly owing to quicksand in the foundation ; thence 
to Station oOO the levee was, for nearly 3 miles, being raised with saeks and Inmber. 
A large force was working day and night to keep above the wator. 

From Station 600 to Arkansas City about a half mile of low levee was bein? raised 
and strengthened. Many seep holes and sloushs were developing as the pn^ssnre 
increaned, requiring the constant attontlon of a large force. From Fulton Lake, 
Station 1040, to Eunice, Stotion 1240, almost a continuous line, over 3 miles in length, 
was being raised, and a number of dangerons sloughs were being sacked. 

The new levee (1894), from Stations 1240 to 1500, was well above the wator and, 
with the exception of a few sloughs and seep holes, was giving little trouble. 
Thence to Panther Forest short line, Stotion 1730, another almost continuous line of 
levee, with the exception of the recently completed enlargement, was being raised 
(about 3 niilcH). 

The short line to Stotion 1826 was being reenforced behind at one or two points 
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iriUi timber and sacks; otherwise it was safe, and generally well above the water; 
iJience to the end of the line was covered with men raising the crown, bracing the 
daugeroos slouffhs, notably Carmiohael, and revetting against wave-wash, princi- 
jitlly on the BeJivue and Lnna front. From one end of the line to the other the top- 
ping averaged 8 inches above the water, and was being raised as rapidly as possible, 
e«eh tenth of rise in the river developing an increased line to be worked on. 

A complete, thoronghly organized, and disciplined force of guards was employed 
DO the entire lina day and night, with orders to kill cattle and keep all strangers off 
the levee. They patrolled the line at intervals of from a half to one mile until after 
April 1. 

<>ii the evening of March 28, an east wind, accompanied by rain, commenced to blow 
with foree and velocity. Daring the night it continued, increasing in violence, and 
Deec«ntating inach work on the low, exposed levee, to prevent destructive wave- wash. 
With the water at the extreme height, far above the crown of the levee in many 
places, it seemed almost a hopeless task to contend with the river. 

All night lonff, from Amos Bayou to Columbia, large numbers of men combated with 
the power of the waves, the softening influence of the rain, and the constantly 
increasing hydrostatic pressure, but by morning the influence of each of these 
destructive forces was materially leeaened, owing to the flret break in the levees, and 
the crest of the flood had passed. Most of the force was at once discharged, but the 
continued active seepage, sloughing, and danger from cattle necessitated the employ- 
nent of a considerable number of men for many days. The methods adopted in over- 
cuffliug seepage, slougha, and wave- wash, etc., were the same aahave been employed 
lor many years. 



CTPRB0S CREEK OUTLET. 

The present high water gives valuable data upon which to base plans for prevent- 
ing the discharge through the unprotected country between the Arkansas River and 
the Mississippi River levees. It was expected that the water would back up along 
the levee from Boggy Bayou Crossing to Costello's Gin, but such was not the case, 
it was forced up Cypress Creek to beyond the gin and flowed down along Amos 
Bayou line, having a continuous fall, as shown on high- water chart. 

If the water had remained between the levees below Helena, the difference of ele- 
vation between the ground at Costello's Gin and the flood level at the dikes at Jeffer- 
son Lake, instead of being about 6 feet would have been nearer 9, and with a great 
coincident flood from the Arkansas River, much more. 

From March 28 until April 3 the water at Helena rose 1^ feet, and at the latter date 
was rising at the rate of three-tenths foot per day. Judging froiip the lon^ period of 
practically standing water at Memphis this rise would probably have continued, but 
for breaks in the neighborhood, for a long time, and been repeated (with the levees 
intact) at Arkansas City. 

If the Red Fork system was extended to near the mouth of Cypress Creek, and the 
lame high- water elevations existed, the difference of elevation at Costello's Gin and 
vater surface at the month of Cypress Creek would be about 1 foot (the latter 161 
Memphis datum). But with the levees intact and the same discharge as the present 
dood, augmented by a great flood from the Arkansas River, it would be more like 5 
te«t. Therefore the water would continue to flow over the country between lapping 
levee lines, overflowing the lands behind the main levee as heretofore, but to a much 
less extent. 

Owing to the continued rise of the crest of the great floods with the construction 
of levees on the heretofore unprotected fronts, the only practicable solution of the 
problem for complete protection to this back country seems to be the closing of 
Cypress Creek by a line from Lake Jefferson to Boggy Bayou Crossing, opening the 
latter and turning the discharge of Cypress Creek and its tributaries into it. This 
ifi dependent on much larger channels than at preaent exist to carry oft'' the natural 
drainage, and ita practicability can not be demonstrated until a survey is made and 
the general drainage features of the back country developed. 

The discharge between the levees was about 120,000 cubic feet per second. The 
country affected by this discharge is shown on accompanying map of overflowed area. 
The duration of the overflow was comparatively short, causing little damage or det- 
riment to planting interests. The water at first flowed from Cypress Creek through 
across drain, Newmans Slough, nearly 3 miles west of Costello's Gin. This ditch 
<^iui be closed at a small expense, thus keeping out lesser floods and shutting off a 
considerable portion of greater on^s. 

Discrepancies in the gages on the Red Fork line from Lincoln County line to Jjake 
•lefferson (which were set prior to my taking charge of that district) make it impos- 
sible lo submit high- water profiles of this reach with the present report. The fol- 

BHo 97 236 
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lowing extract from the report of Mr. G. £. Bnck tbrows Bome light on the condi- 
tions on the Arkansas River line: 

''As near as our imperfect previous watermarks showed, the river wan 2 feet 
higher at Red Fork, 18 inches lower at Medford Storehouse, ^ feet lower at Pendle- 
ton's, and 4 feet lower at the upper end of district than the highest water known ^ 
showing the direct influence of tne Mississippi River to the upper end of the district. 
* * * The back water from the Mississippi River, coming in between the lowt^r 
end of the present line of levee at Jefferson Lake and the mouth of Cypress Creek, 
covered full two-thirds of the whole area of our district, and fully one-half of tkia 
was covered from the water being held up on us by the cross line of lavee known as 
the Boggy and Amos Bayou levee. 

''When the water commenced falling in the Arkansas River, it fell 16 inches at 
Pendleton before commencing to fall at all at the Medford stone, and while still ris- 
ing slightly at Red Fork. This was caused by the inflow from the Modoc Break and 
White River through Cypress Bayou, which connects the White and Arkansas 
rivers, emptying into the Arkansas just below (he Arkansas Post, oppssite this 
point." 

LEVBE SECTION. j 

The high water in this subdistrict has demonstrated very clearly the valae of a 
|;ood sod which holds the slope in place preventiug sloughing even when the leve« 
IS saturated; also, of the deep muck ditches at certain points of weak foundation 
and the good results obtained by shallow seepage ditches; also the fact that I on 3 
slopes when well sodded will withstand wave- wash. 

In ordinarily good soils the standard section will remain intact with back slope 
dry to near the base behind, with water nearly to the top in front, if constmctod 
strictly in accordance with the specifications of 1896 (on good foundations), with 
scrapers in 2-foot layers, without banquette up to 14 feet in height, increasing in 
strength in some instances with the duration of the flood. 

All the new work in the subdistrict built by the Government has remained 
throughout the high water almost without showing a flaw, some standing with the 
crown of the levee but a few inches above the water, while that put up in large lay- 
ers or with wheelbarrows shrunk and cracked under the compactingjnflnence of the 
water to a daugerous degree. Some of the latter was built in 1^ and 1894. and 
some as late as last winter by the Tensas Basin Levee board. 

Banquettes should be constructed at all points where the foundation or material of 
which the lovee is built is weak, and behind all levees over 12 feet in height, irre- 
spective of foundation or material, in order to have working room and material in 
time of very high water. In this district banquettes of standard section, 20-foot 
crown, with 1 on fO crown slope and 1 on 4 back slope, have proved effective and sat- 
isfactory for levees up to 20 feet in height. For excessive heights and bad foanda- 
tions they should be increased in width and slope to a degree oommensorate with 
the conditions. 

In a report submitted in 1895, accompanied by charts comparing the standard 
third-district section with foreign sections and those used in this country since 1717. 
I advocated the investigation of the lino of saturation in levees of different mateii- 
als by holing holes in the back of the slope during high water, but when preparing 
for the experiments the danger of causing a break occurred to me so forcibly that 
they were abandoned. The dry condition of the land slope of many of our leveeci, 
and saturation to the top of many others, would indicate that no regularity exists in 
its position with the levees constructed in the present manner. 

The great desideratum is a levee homogeneous, inherently strong, constructed in 
close and compact layers, not loosely thrown together and subject to excessive shrink- 
age. The hign-water pressure is an active agent in compressing and thus strength- 
ening the levees. 

The use of the banquette as a roadway is not advisable in this district, unless, as in 
Europe, a well-prepared supersurface of stone or hard material is need. 

Much trouble from cattle at high water and hogs at low would be avoided by 
fencing the line above Gaines Landing. 

It is a difficult matter during the strain of a very high water to impress on those 
in charge of details the necessity of economy in the expenditure of materials. In 
many places where earth alone would suffice, sacks and lumber were used in large 
quantities ; where bagging was used as a protective from wave- wash on a sodded 
slope it acted satisfactorily, also in connection with bulkhead work in place of 
sacks, but it was almost impossible to have it used. Sacks seemed the panacea for 
all high-water ills— wave- wash, topping, sloughs; and even roadways. Many more 
are expended than is necessary. On the Red Fork line the water was held above the 
natural crown of the levee for miles without the use of sacks. 

Legislation. --k law should be enacted by the legislature of the State of Arkansas 
prohibiting the running at large of stock during the high water. Much expense and 
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troQble is iBcorred throoeh the neceesifcy of keeping it off. It becomes necessary to 
idopt 7ery arbitrary methods, and thus incur the ill will of the community, in order 
to arert serious conseqaences from the cattle evil. If the levees are to be maintained 
diriBg a floods cattle most be kept away from them. 

Very respectfally, 

H. St. L> Copp^e, JMlsiant Engineer. 
lint lient. H. C. Newcomisr, 

C4trps o/EngineerB, U. 8» A, 



BBPOST OF MB. B. C. TOLLIN6ER, ASSISTANT BNGINEER. 

Grbbnville, Miss., May 16, 1897. 

Sis: I have the honor to submit the followin^^ report on the surveys, construction, 
and repairs of levees in the Upper Tensas district in Arkansas and the Lower Yazoo 
dietrict in Mississippi, below Greenville, from May 1, 1896, to May 1, 1897. The 
reepective lengths of these subdistricts is, in Arkansas, 40 miles; in Mississippi, 95 
miles. 

SkoreHne.— The bank has caved at Upper Leland (470 R), Mathews Bend (507-509^ 
B),2i miles; Warfield (483-485 L), 2 miles; Long wood (500-504 L), 4 miles; below 
leota (518-515 L), 2 miles; Homochitta (535-538 L), 3 mUes; Shipland (543-546 L), 
3mUes; Hays (652-555 L), 3 miles; Aroadia (558-560 L), 2 miles; Duvals-Brunswick 
(567-574 L), 7 miles. 

The cavin|^ has been sufficient at Upper Leland to warrant recommending a new 
line, which is shown on the blue prints forwarded yon. Estimates have been made 
for new loops on the Mississippi side at Deerfleld crevasse, Leota, Shiplandloop, 
Promised Lflmd (Shipland) crevasse. Hays loop, and Brunswick. These may not all 
be Absolutely necessary, whioh fact can not be known until the river recedes withiu 
buks. The new loops are needed at Deerfield crevasse, Promised Land (Shipland) 
crevasse, and Ingomar to Chotard. 

Cifn$tr%eUon, — When I submitted my last annual report, all of the contracts had 
been completed, thus bringing the controlling levee up to 3 feet above highest water 
and to a standard section S-¥eet crown, slope 1 on 3, including banquette to leveci 
where above 12 feet in height. These dimensions are increased at Whisky Chute 
Levee and Qrand Lake Levee. Contracts were let November 23, 1896, to be paid 
from allotments of 1896-97. These contracts required the levee to be brought up to 
ii feet grade above highest water : enlargement to be placed on the river side, with 
the exception of Whisky Chute, where the enlargement is on the land side. Whisky 
Chate and Qrand Lake levees have a grade 6 feet above highest water, slopes 1 on 4, 
crown 10 feet; no banquette at Whisky Chute. 

Mitek ditch. — ^The muck ditch affords the best means known to examine foundations, 
liDd the pr^udioes of contractors and inexperienced persons should not be seriously 
entertained. 

FaUe herm. — ^The slope of the enlargement extended in several places near to, and 
in others into, the old borrow pits. Where the old borrow pits are deep and can not 
be drained it is best to construct a false berm to prevent water lying against the 
leTee. None been required during this fiscal year. 

Ban^ttee. — ^Near the Louisiana line a banquette has been approved. This is along 
s section of old levee with deep borrow pits close to old slope on land side. Ban- 
quettes lying on the land side should be built with the levee, and not considered as 
a fotore enlargement. All later enlargements, of whatever nature, should be made 
on the river side to avoid land-side borrow pits, to cover weak spots in the old levee 
or its berm, and to prevent any sloughing of the new part from the old. The use 
of the banquettes for highways and the construction of banquettes by local aMhori- 
tiee are subjects for consideration when determining whether to include them in the 
original levee. 

Settlement of levees. — The light and heav^ strata of soils in this subdivision are 
iavorable for the settlement of the foundation of ordinary levees at any season and 
nnder any conditions. This settlement in most instances is from two- tenths to five- 
tenth^ and is due ohiefly to spongy condition of surface vegetable matter, which 
shonld be removed, but rarely is. Greater sinking has taken place in foundations 
where tested for depths of 10 to 12 feet and found to be favorable for levee construc- 
tion, the sinking amounting to several feet during construction, and continuing to 
sink for three years afterwards. These were in old beds of lakes. 

Skriniage. — ^The gross grade to which these levees have been built added 8 per 
f«nt to the area per scraper work in 2-foot layers and 8 per cent to barrow work in 
B-inch layers thoroughly tamped during construction. The contractors regard this 
last clause as prohibiting barrow work. 
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High'Water marks.—The high waters of 1890, 1891, 1892, 1893, and 1897 are marked 
by spikes driven in trees. These spikes are stamped to give respective high waierii, 
and where practicable are driven in the same trees. The spikes are connected with 
the stone line benches. There are no high- water marks along the line of the leveo 
for the years between 1893 and 1897, as the river was not more than bank full at any 
time between these dates. 

High-water ^a^e».— High-water gages made of inch cypress, 4 inches wide, 6 ff^^t 
long, mffrked in tenths, with zero at the middle, were nailed on trees containing 
high-wator spikes of 1892-98, the zero marking the highest water. 

These were read during the flood of 1897. Tabulation of these compared with 
floods of 1892-93 accompanies this report. On the Mississippi side the gaces were 
set from elevations furnished by the cnief engineer of the Mississippi levee boani. 

Datum plane, — The datum plane used in all this work was, as instructed, Memphis 
datum. 

Drainage, — This important subject should receive a thorough study, and experi- 
ments made on a large scale to determine the best manner of procedure. A great 
many of the sloughs that are the primary cause of most of the crevasses, and form a 
large part of the expense of high-water protection, are due to water lying against 
the land side of the levee. 

REPAIRS. 

Weed cutting, — The weeds were cut during the month of June, July, Au^at, and 
September, no other repairs being undertaken. With the exception of a few 
patches, the line is well protected with Bermuda sod. Some sodding waa needed but 
the season was too dry to undertake it. No repair work was done by the Miaaiaaippi 
levee board or the United States below Greenville on the Mississippi side. The line 
constructed by the United States did not need any. The levee board does noc approve 
of such work as keeping the levee free from weeds, vines, and trees, and thoroaghly 
sodded. This is due mainly to the constant changing of grades and caving off of 
levees. They do, however, carefully sod their new levee^ but fail to give proper can* 
afterwards to insure permanent growth. A report showmg the condition of the Mis- 
sissippi levees in my subdistrict during the high water of 1897, by Mr. Kerr, who 
made observations, has been submitted. 

Urgently needed repairs, Upper Teneae distriei. 

To replace wave wash will require the placing of 10,000 cubic yards of earth, 
at 20 cents ^,000 

Muck ditches in old levees: 

Lakeport, stations 98 1-995, 1 ,400 cubic yards, at 20 cents 2t^ 

Sterling, stations 1868-2000, 3,700 cubic yards, at 20 cents 740 

Weed cuttiog, Stations 0-2009, for this season 1,000 

Contingencies l^OOO 



5,020 

If the contracts in force are brought up to 3 feet above 1897 water this will pro- 
vide for replacing wave wash, except at Lower Leland, where the work will cost 
about $300. 

SURVEYS. 

Surveys of the levee line were made to determine the yardage required to brine 
the levees up to 5 feet above the highest water, including banquettes. A pipe line ot 
iron benches were put in position along the land side crown on the Mississippi f^ide 
of the river; this work had been done on the Arkansas side. These are frequently 
referred to during construction, surveys, and flood period. Many of these bench^is 
were destroyed (elevations) during the flood of 1897. The contracts let on Novem- 
ber 23 were cross sectioned before the contractors were on the ground. This was 
found to be advantageous, as it enabled inspectors and rodmeu to devote more time 
to active construction. 

Condition of levees before high water of 1897, — Surveys were made to determine the 
condition of controlling line. On the Arkansas side the line was found to be up t*} 
constructive grade, which was 3 feet above the highest water, except where barrow 
forces were used, which, however, was only a small per cent of the line. The levee 
wa« either new or had been enlarged since any high water. On the Mississippi side 
the levee was found to be up to 3 feet grade, with tew exceptions. The sections were 
under contract and completed before the flood except part of one contract. Many of 
these levees were old, with defective foundations and trunks. 
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HIGH-WATKK FROTECHON, 1897.— UPPBR TBN8A8 DISTRICT, STATIONS TO 2109. 

Organigaikm, — ^For high-water purposee the district was divided into foar sections, 
» follows: Stations to 462; 462 to 720; 720 to 1250; 1250 to 2109. 

DiilrihuUon of supplies. — Barges were loaded with lumber and located at conven- 
ient points along the line, saclu, wire, nails, and tools being loaded also. At other 
points along the line sacks and other materials were stored for emergency parposes, 
and quarter boats were fitted ont with materials and tools for 300 laborers, beiug the 
most effective method of concentrating a large foroe on any dangerous place. The 
actoal work of high- water protection is shown in the accompanying table of high- 
water operations. 

Use of steamboats, — ^The barges and quarter boats containing supplies and materials 
were transferred to points along the line bv one of the UniM States steamers, and 
weie returned to headquarters at Oieenville, Miss., when no longer required. The 
work done consisted or the following: 

Four trips to Upper Leland, Ark., from Greenville; three trips to Lower Leiand, 
Ark., from Greenville: two trips to Yanclnse, Ark., ftom Greenville; one trip to 
Ukeport, Ark., from Greenville. These trips averaged about fonrhonrs each, except 
the one to Lakeport, which required about half a day. 

• « . • « « * ft 

It is impoesible to give the amount of dirt placed in the topping by the day forces, 
bnt it is necessarily small in proportion to tne cost, as such work always is when 
done under the many disadvantages to be overcome in high- water work. The work 
of topping was begun March 21 and completed March 31, except from Stations 0-388. 
Ko topping was done south of Station 3o8 after March 80, as the river had come to a 
stand owing to the crevasse at Deerfield (491 L) March 28. During April the work 
was generuly along the base of the levee to prevent sloughs. A small force of 
wheelbarrows was used topping the levee on the north side of Leland Neck and on 
river side to cut off seepage. This method proved very satisfactory. Much atten- 
tion was paid to draining the land side slope, and the results have been satisfactory. 

The work on high-water protection in the Lower Yazoo district on the part of the 
United States consisted in paying for a part of the materials and labor used, and the 
furnishing of barges, quarter boats, skiffs, to the Mississippi levee board. The other 
work done during the nood was observations on high-water slopes by Mr. L. Y. Kerr, 
and a reconnaissance to determine the flood limits, by Mr. W. B* Harvey. 

REMARKS OK*THE FLOOD OF 1897. 

In many respects the high water of 1887 was one of the greatest on record. The 
repeated rises m the Ohio, Cumberland, and Tennessee, and their long duration made 
oertain that we would have, without any aid from the Arkansas and White rivers, a 
great flood in the Mississippi in March and April. This opinion has been fully veri- 
fied. Had the Signal Service warnings, which were given daily and in ample time, 
heen heeded, the people living in the flooded areas would have saved much of their 
property, either by building mounds to put their stock on or by driving it to the 
bills. The gage at Greenville, Miss., March 12, read 35.7 feet; March 28, 46.6, a 
rise of 11 feet in the sixteen days, being about seven-tenths per day, 46.7 being the 
maximum height recorded (on March 29). The rise was so pronounced that active 
operations had to be kept up day and night, employing every available man, boy, and 
team till relief came. The conditions during March 26, 27, and 28 were full of grave 
apprehensions. The water was in many places at the top of the levee and in others 
ninuing over, and rising four-tenths each twenty-four hours. It was plainly to be 
seen that the levees could not hold out much longer. Where they would give wav 
firat was not known until the Deerfield crevasse was reported on the night of March 
28. This crevasse was followed by one at Sledge place March 29, then by Stops and 
Stokes March 30. These crevasses brought the river to a stand on the 29th, followed 
by a decline at once, which has continued except in the lower end of the district, 
which has been fully reported on by Mr. Kerr. The gage reading at Greenville, on 
the 13th of May, 40 feet at close of day. It was fully expected that the levees in 
Arkansas (with the exception of a few old levees) would be held at a little expense 
and would snccessfully resist the floods to nearly the construction grade of 3 feet 
above the high waters of 1892 and 1893. This opinion has been fully sustained. 
The greatest fear entertained was from sinking levees and levees that spread when 
(^tarated. These levees were kept well above to guard against this trouble. The 
levees constmcted after the flood of 1893 and before the flood of 1897 (1894, 1895, and 
1896 being low-water years) up to this season had no water against them. Most of 
the line in Arkansas was newly built or enlarged between these dates. These were 
dry years, and it was thought that there would be a pronounced sbiinkage when the 

water had stood against the levees for several days. This fact was brought out by 
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the levees sinking from two-tenths to 1 foot. At this stage of the flood the levee 
trunk had the appearance at many places of being qnite moist; bnt this seemed to 
disappear soon after the shrinkage took place and the river became stationary. 

The lesson taught by the flood of 1897, as well as past floods, is that the trouble ia 
at or beneath the foundations of the levees in most cases. This is especially tme in 
regard to old levees, which will give trouble and expense during every flood of long 
duration. 

Treatment of old levees. — ^The most economical method of treating old loTeea, and 
one that has much merit in it, is the cutting of a large muck ditch along the river 
slope and filling it with good earth, well tamped daring oonstmetion. and the 
strengthening of the back part of the levee by a banquette extending well np the 
slope. This banquette should be 6 feet below tne crown of the levee, with crown 30 
feet ; 3 feet drop and rear slope of 1 on 5. 

Standard sections. — The levees built to the present standard section seem to be well 
adapted to the purpose for which they were constructed. Gases arising during con- 
struction, such as deposits of silt or defective foundations, which require special 
treatment, sometimes occnr. The levees built of sand are of little expense to keep op 
and give no trouble. Those constructed of silty material and buckshot and sand 
mixed were unreliable, requiring constant care and expense during the high water. 

Suggestions for new constrvdion, — It has occurred to me that in the event funds are 
not available to prosecute the construction work as now seems necessary, that the 
levees can be made to resist a flood not exceeding 47 feet on the Greenville gage, 
if the lines are topped and strengthened with a Iat^q banquette in rear, and mock 
ditch along river side of slope. An estimate for this can be readily taken from the 
data accompanying this report. 

Specifications, — Tne levees built in accordance with the specifications of 1896, have 
given no trouble. Their trunks have been dry nearly to the bottom, as demon- 
strated by sinking holes vrith a post-hole digger from the river-side slope to tiie land- 
side slope while the river was above the &-foot stage on Greenville gage. These 
experiments were made on levees with and withont banquettes. The borings plainly 
marked the presence of materials not suitable for levee building. Levees built of 
buckshot, good loam, and sand mixed, proved satisfactory; that built of strata of 
good, bad, and indifferent materials was found to be pretty well saturated. The 
changes recommended in the specifications are the use of a large roller for foot layers 
in certain tough buckshot and clay soil. The banquette for old levees should have 
a crown of 30 feet, drop of 3 feet, and rear slope of 1 on 5. Those built in oonj unc- 
tion with new levees have a sufficient section. 

All silt-containing levees should have 1 on 10 slopes on the land side. Previous to 
this flood the levoes in Arkansas have not been of a section sufficient to warrant any 
experiments. It is a difficult matter to perfect the organissation during the high- 
water periods so well as to entirely prevent the wasting of more or lees material 
during this trying time. Sacks are often used in places where lumber and earth 
would answer at less expense. For wave wash and sloughs, however, nothing takes 
the place of sacks ; even in these, waste is noticeable. 

• • * • • * • • 

Very respectfully, 

£. C. TOLUNGSB, Aiii»ttmi Engineer. 
First Lieut. H. C. Nkwcomsr, 

Corps of Engineers, XT, 8, A. 



REPORT OF MR. J. D. VAN METER, ASSISTAlTr BNOINEKR. 

Grbbnvillr, Mibs., May IS, 1S97, 
Sir: I have the honor to submit a report of levee improvement in the Lower Tazoo 
district, north of Greenville, Miss., from May 1, 1896, to May 1, 1897. 

This snbdistrict covers the entire Bolivar County frontandtheupperhalf of Wash- 
ington County, 87 miles of levee line. 

At the beginning of last season a grade of 5 feet above the highest water was 
adopted by the United States for raising levees north of Greenville. The State 
board, however, considered it a more judicious expenditure of their funds to work 
to a 4-foot grade, and in accordance therewith the enlargement of certain lengths of 
levee known to be relatively low was undertaken by the board and completed 
before high water of this season, with also a new levee just north of Greenville, 
their addition to the levee vardage being 1,218,000 cubic yards for the past year, 
contained in 862 stations of enlargement and 178 stations of new levee^ distributed 
over the following lengths of line: 

Lake Benlah to Buckridge, Stations 2066 to 2590. 
Across Catfish Point, Stations 2880 to 2959. 
Millers Bend, Stations 3909 to 4168. 
New loop above Greenville, Stations 4340 to 4463, 
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The work nndertaken by the Government in the interest of levee improvement haa 
been as follows : 

At the time of last report upper and lower sections of Buckridge levee were unfin- 
ished, there remaining 12 J45 cubic yards to complete the upper section and 16,001 
eabie yards on lower section. Both were completed before the expiration of the time 
extended for the completion of these contracts, May 30, 1896. 

Weed cutting was bee^n about June 1, and continued until August 1, when the 
line had been cleared of weeds from Stations to 3640 (Mound Landing), about 70 
miles. 

Chaining and reenumeration of the line was begun July 15. the object of this survey 
beiue to establish a consecutive enumeration of stations which had been broken by 
new loops built ftom year to year. As a permanent reference, iron stakes were erected 
eTery 10 stations, beginning at zero. This stake consists of a piece of piping 4 feet 
long, with a 6-iiich flange at the bottom and a cap screwed on the top. These mark- 
en, or bench mafks, so called, are sunk 3 feet in the levee on the laud- side slope, 
and just below the level of the levee crown. They have since been connected with 
tbe United States precise bench marks, and serve not only to indicate the station, 
but as bench marks. 

In accordance with the plan of raising levees to 5 feet above the high water, a sur- 
rey of this line was begun about August 1.5 to determine the length of lino that 
might be contracted for enlargement out of the current allotment for the Lower 
Yaxoo districts On estimates rumished, contracts were awarded for levee enlarge- 
ment from Stations to 2066, in contracts divided per 100 stations, except two sec- 
tions, Stations 1000 to 1200, on which bids were rejected. The letting of contract's 
was on November 23, 1896, for completion before October 1, 1897. 1,309,901 cubic 
yards are comprised in the 19 contracts, as shown by the computed crosH sections for 
enlargement. Five contracts were begun in December and others at later dates, 
until work had been begun on all except four contracts at the time of suspension by 
high water. These four contracts are indicated in the tabnlat'Cd statement accom- 
panying report, showing extent of contracts and progress to May 1, 1897. 

LEYKE PROTECTION, HIGH WATER, 1897. 

By March 15 all work on contracts was suspended, and it was then apparent the 
levee system would have to undergo a very severe t-est. The Government force of 
injipeetors and rodmen then employed on construction were assigned to duty on 
levee protection from Stations to 3336 (Mound Landing), the levee board taking 
charge from Mound Landing to Greenville. It soon developed that there was a good 
deal of levee along this line of insufficient height, and a temporary topjiing had to 
W resorted to. The method employed was by plnnk backed up with earth, or sim- 
ply with sacks of earth in localities greatly exposed to wave wash. However, in a 
few places topping was done with teams and scrapers where material could be 
banle<l over the land-side slope without detriment to the levee. Twenty-fonr and 
(me-half miles were topped by the United States and levee board forces in the subdis- 
triet north of Greenville at time of breaks. 

The first break that occurred north of Greenville was on March 29, at Station 605 
(Sledge plantation). This levee is about 10 feet high and the break has attained a 
width of 1,200 feet. Two breaks occurred on March 30— at the Stokes place, Station 
1005, and at Stops Landing, Station 3200. At both places the water was to the top 
of the levee and seeping very badly, though no indication of especial weakness was 
manifest except in the Stops Landing Levee, when a few hours before the break a 
Tory bad slough ocourrod and general sinking of embankment for 200 feet on either 
side. The levee at this point was about 16^ feet high and of very poor material, and 
after sloughing began was soon beyond control. The Stokes break was in a 13- foot 
U'vee, ana the only indication of unsound condition was a sand boil that presented 
Qft alarming features. Both of these breaks occurred at night, when men and mate- 
rials were hard to obtain. The Stokes break was widened to 2,900 feet, and Stops 
Landing break to 2,000 feet, with water running through at a moderate depth and 
Qo widening of crevasses. 

The land generally between the Yazoo and Mississippi rivers has been overflowed 
from the six breaks on the east bank of the river (one in the Upper Yazoo district 
and five in the Lower), only the highest ground being exempt from overflow. 
Very respectfully, 

J. D. Van Meter, ABaistani Engineer, 

First Lieut. H. C. Newcomer, 

Carp9 of Engineer$f U, 8. Am 
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RBPOST OF MR. LUTHBR Y. KERR, INSPECTOR. 

Greenville, Miss., May S, 1897. 
Sir : I respectfully submit the foUowiufi; report of my work and obserratioiiB duiiDg 
the latter half of March and month of April, 1897, on the Lower Yazoo lereee 
below Greenville: 

GENERAL CONDITION OF THE LEVEE. 

The line of levee from Greenville to Brunswick was supposed to be np to a 3-foot 
grade. But this was not the case. It would probably average 2\ feet. The entin- 
line will average about 12.5 feet in height, about 25 per cent of which has & banqaett«' 
with 20-foot crown and 1 on 4 back slope. The crown of banquette begrina about 8 
feet below grade and has a crown slope of 1 and 2 on 20. 

All the levees built by the levee board in recent years have been built ^widi 8-foot 
crown, and 1 on 3 slopes on both sides. But beyond this piling up of earth to a 
certain cross section, very little else is done for the levee until the time oomes to 
resist a flood. No slashing of timber is done beyond the base of levee even on the 
most recent construction. Trees are allowed to grow right along the 1>aae of the 
levee. Weeds, briers, oottonwood, sycamore, or any other objectionable iprowth, is 
allowed to grow from year to year on the levee, smothering out the Bermuda, 
shading and tilling the levee with roots. 

There is in this Tine of levee considerable old levee that was built probably fifty 
years ago, at a time when logs and stumps were not considered objectionable and 
grubbing would have been considered an absurd waste. These old levees have always 
given more or less trouble during floods by seepage, sand boils, and sloughs. iSeveral 
very dangerous sloughs, in fact the only very dangerous ones, and the two crevasses, 
occurred in just such old levee. As a rule they have very steep back slopes. This 
is partially due to the continued use of the levee for public travel, which widens 
the crown, lowers the grade, and reduces the slope. No attempt is made to keep 
ho^s or travel off the levees except in times of danger, although a prohibitory law 
exists. The entire liUe of levee where it is worthy of confidence on its present loca- 
tion should be cleared of brush and briers, and the timber slashed on both sidifs for 
a distance of 100 feet from base of levee. All the old levee should be thoroughly 
muck ditched and grubbed before any enlargement is put on, and a large part of it 
should be shifted to a new base entirely. 

CREVASSES. 

The crevasse that occurred at Deerfield Plantationi 3 miles above Wayside, Miss., 
at 8.30 p.m., March 28, was in one of the old-time levees, about 11 feet hifj^lk, with a 
very atciep back slope. It was reported that the levee was broken by the wave? 
rolling over the levee, but it is very probable that it broke ft'om a slouf hing ofi* of 
the Hteep back slope. The crevasse m the Promised Land levee was we result of 
sloughs caused by stock on an old rotten levee. This levee was about 8 feet higb, 
with water at top of levee on river side and about 5^ or 6 feet below top on land 
side. The point where the crevasse occurred, about Station 3570, is in a manner 
protected by an old levee projecting out to river bank just above, and very 
materially reducing the inpour. It is very probable that this crevasse would not 
have widened very much, had it not been for the rotten condition of the levee and 
trees and stnmps that stood neai*, causing eddies that cut away considerable from 
the river side. 

STOCK. 

As the plantations and back country became inundated, the stock was moved out 
on the levee until hundreds of head of horses, mules, cattle, and hogs were lotted 
and fed on the levee, doing considerable damage in the way of denuding the levee 
of Bermuda grass aud causing numerous sloughs. 

PIPE BENCHES. 

The pipe benches that were set last fall along this line of levee will be of very 
little service after the high-water fight is over, until they are reset. These bench** 
were set on left crown of levee and allowed to stand from 1 to 2 feet above tike sur- 
face, thus making them very much exposed, and a great many of them have been 
disturbed. 

GAGES. 

Ninety-two high-water gages have been set, one about every mile. These gages 
were 5 feet long and set by Memphis datum to read 3 feet above the high-water 
elevations as furnished by Mississippi Levee Board. Eleven of these gages could 
not he sot to elevation, as there were no In^nches below Station 4663, but fliey were 
set approximately close by the water surface. 
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Hiyh-water 9pike9. — Spikes one-half inch by 7 inches, marked " H. W. '97," were 
driven at each gage at the high- water line reached before any crevasse occurred. 

When the levee broke at Deerfield on March 28, the river began to recede at Green- 
ville at once and by April 10 had fallen 2.2 feet. This fall had decreased as it went 
down the river nntil, at Brunswick, there was only about 0.1 foot fall. 

Back fcaier. — ^This natural flood height was exceeded some in the lower part of 
the district^ caused by the engorgement of the river at Vicksburg by the return 
water through the Yazoo River. This backing up or change of slope was felt as far 
up as Lon^woorl, Miss., being about 1.1 feet at that point and increasing to 1.8 feet 
at Bmnswick, Miss., where it was rising at the rat« of 0.2 foot in twenty-four hours 
when the crevasse occurred in the Biggs Levee, 5 miles below Delta, La., at 10 
o'clock p. m.j April 16. 

Holding front Jevee, — At all points where there were 2 lines of levee existing, the 
front line has been held by the Mississippi levee board. The most important case of 
this kind is between Ohotard and Brunswick, where the front line 18 backed up by 
200 stations of fine levee built by the United States in 1894-95. The front levee not 
having caved off, it was decided to make the fight on it. It is questionable in my 
mind whether one is justified in incurring the additional expense of saving an old 
front levee, especially where there is immediate danger of caving, and the levee can 
not be expect^ to last more than one season at best, when there is a good standard 
well-sodded levee just behind. 

Levels were run over the United States loop from Chotard to Brunswick, and it 
was found t-o be in good shape and up to grade, with the exception of about 4,000 
feet, which have settled nearly J foot. There was no water on river side of levee 
except seep water. The overflow water on land side was within 3 to 4 feet of top of 
levee. The caving at this point had gotten within 30 feet of the old levee at the 
angle at Chotard Landing. At the request of Mr. B. B. Gordon, assistant engineer, 
Mississippi levee board, I staked off a small loop in the angle of the old levee. This 
loop womd contain about 3,000 cubic yards, and cost probably $500, which he 
intended to bnild if the caving got any closer to the levee. 

Eagle Txtke Levee. — The levee known as the Eagle Lake Levee begins at about Sta- 
tion 5200, the former terminus of the Lower Yazoo Levee dlHtrict system, and runs 
along the north side of Eagle Lake in an easterly and northerly direction a distance 
of about 5| miles, making a new terminus to the system. This levee was built by 
the Mississippi levee board in 1886, with some kind of understanding with the 
planters that they (the planters) would keep the levee up. But nothing has been 
done to the levee since its construction. 

It is about 1 foot below the present grade of the levee at the old terminus, and has 
a drop of about 4 feet in the 5^ miles. There was a small crevasse in this levee at 
the npper end, but it was not considered of enough importance to mention with the 
other crevasses, as it was only about 50 feet wide, and the water was running over 
the entire levee from there down. The difterence in elevation of the water on laud 
side and that on river side of levee was so small that no further damage was done. 
There was probably 1| feet fall over the levee at the upper end, but this rapidly 
decreased and had entirely disappeared at a point 1^ miles below, where the water 
was on the same level, and from 1 to 2 feet above the top of the levee. 



Very respectfully, 

Mr. E. C. TOLTJNGKR, 

United States Assistant Engineer. 



Luther T. Kerr, Inspector, 



Operaiiims far high-water protection of levees, third district, improvifig Mississippi River. 
LOWER YAZOO LEVEE DISTRICT. 





Below Cairo. 


Materials used. 


Remarks. 


Miles. 


Bank. 


Sacks. 


Lnmber. 


0- 25 


365 

366 

369 
369 

309 


L. 

L. 

L. 
L. 

L. 


Number. 


Feet. 


Raised and enlarged to 5 foot grade previous 

to high water. 
Topped with plank backed by earth ; 4 sloughs 

treated. 
Raised and enlarged previous to high water. 
Topped with plank backed by earth ; 8 sloughs 

treated. 
Raised and enlarged previous to high water. 


25- 170 


25,000 


35.000 


170- 188 


1 


188- 2U7 


20,000 


25,000 


207-253 









i 

i \ 


ii 


I \ 


\\^ 


^ -l 


1= 




i 


y.^ 1 



> !• ■ t 1 



4 



1: " 






\i 



i^i| 
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Operations for kigk-water protection of levees, third district, etc — Continae 
LOWER YAZOO LEVEE DISTBICT-Gontinaod. 



Stations. 


Below 
Milea. 


Cairo. 


Materials used. 


Bemarks. 


Bank. 


Sacks. 


Lumber. 


263- 270 


870 

870 

871 

372 

372 

873 
373 
875 
376 

376 
860 

380 

393 

394 
399 

400 

404 
404 

417 

418 
421 
431 
434 

435 
430 
400 

476 

477 

478 
479 
4i)0 
484 
490 
491 
402 
493 
494 
499 
500 
502 
510 


L. 

L, 

L. 

L. 

L. 

L. 
L. 
L. 
L. 

L. 
L. 

L. 

L. 

L. 
L. 

L. 

L. 
L. 

L. 

L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 


Kufnber. 
2,000 

6,000 
6,000 


Fett. 
5,000 


Topped with plank backed b v eartii 

500 fe«t, which were raised 2 feet wi 

and scrapers. 
Topped with sacks; badly exposed 

wash. 
Niiineroas sand boila, causing sink 

slope; used brash and sacks. 
Top]>ed with scrapers and sacked 

wave wash. 
Topped with sacks; lumber need fo 

water. 
Topped with scrapers. 
Topped with sacks. 
Temporary topping with scrapeia. 
Break ocourren Mar 29* widened 


270- 290 


295- 800 




353- 358 




385- no 


12.000 


10,000 


440- 458 


468- 476 


5,000 




638- 557 




005 






612- 975 . . 






feet. No work here exoept to alms! 
around in front, which has caused n 
ciable decrease in the flow. 
Levee well sbovn 'water - no woi^f dm 


975-1058 


28,000 


20,000 


Topped with plank, reenforoed by i 

bad slough at 976. 
Break ooourred Mar. 30; widened to 2. 

Some work here by Levee Board to 

flow by a system of brush Mnd sac 

Tery little acoompliahed. 
Topped with scrapers ; old levee at 123 

with sacks to deflect current from 

main levee. 
In good condition. No work. 
Topped with scrapers, sacked in tnm 

ping; 900 feet of this line raised 

above StaUon 1525. Spur dike at 
1580 raised. 

Topped with sacks, and in places 
against wave wash. 

Topped with lumber and sacks. 

Verv little work; wss reoently rai 
enlarged by lerree board, and etoo 
flood; a brubh mat sunk at angle, 
2100 and revetted with sacks to 
scour ftom current; 3 sloughs betw 
tions 2150 and 2200 treated. 

Topped with plank backed with sack 
flgbt here made along old Buckridn 
the water not reaching the main lin 

Topped with sacks. 

(Catfish Point.) 8 spur dikes sacked. 

Levee in good condition. No work. 

Break March 30, caused from slough ai 
iug; widened to 2,000 feet; «levfM 
attempted to hold ends and decrease 
brush dikes; first dikes lost; thekt 
have been made to hold. 

Topned with sacks. 


1005 


1200-1236 


1,000 




1285-1500 




15OO-10OO 


25,000 

25,000 

10,000 
2,500 

12,000 

20,000 
5,000 


10,000 


1860-1973 


1980-2050 


15,000 


206(1'2500 


2690-2650 


12,000 


2650-2870 


2870-2959 




2959-3180 




3200 


5,000 

5,000 
20.000 
19,000 

15,000 
30.000 

7,000 
1,000 

21,000 
8,000 
6,000 
1,000 

10,000 
7.0(»0 
7.000 
2,000 

12, 000 
4,000 




3900-3336 




3336-3469 




4171-4339 


80,000 


Topped with plank backed by earth 
raised with sacks; some topping all 
sacks. 

Topped with sacks. 

(Mam street at OreenviUa.) Teppei 
plank and sacks. 

In Greenville. 


4870-4444 




30,000 


4570- 


0- 30 






30- 225 


37,000 
5,000 
5.000 




290- 530 




630- 570 




670- 580 




780- 870 


25. 000 
35.000 
40,000 




870-1000 




1000-1230 




1280-1320 




1350-1545 


60,000 
37,000 
16.000 


Longwood LoTMi 


1545-1770 


1810-1890 





i 
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Operations far high-water proUt^ian ofleveee, third district^ efc.— -Continued. 
LOWER YAZOO LBVSB DISTRICT-Continned. 



.^ 


Below Cidro. 


HateriiJs ufled. 


Semarks. 


Kilet. 


Bulk. 


Sacks. 


Lumber. 


UaQ-2090 


512 
613 
614 
517 
527 
529 
531 
532 
683 
634 
535 
516 
580 
540 
541 
545 
651 
662 
663 
564 
657 
S68 
600 
100 


L. 
L. 
L. 
L. 
L. 
L, 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
I- 
L. 
L. 
L. 
L. 


Number. 
12,000 
10,000 

""«,'o6o' 

21,000 
14,000 


Feet. 
24,000 


LeotoLeTes. 


300Q-2070 


3071)3200 


27,000 
15,000 

"*37,6o6' 
18,000 

9,000 
12,000 
12,000 

2,000 
12,000 
18,000 

'*'46,'ooo* 

14,000 
4,000 
20,000 




CRfrSSIO 




34T&-29eO 




3ft 4-3750 




Sn>.2g50 




SmS25 


5,000 
5,000 
8,000 

19,000 

500 

1,000 

4,000 

44,000 


AboT6 MayersTflle. 
Below HajenTille. 
Clover Hin Levee. 


2X!S-2Bf(0 


aeo-3050 


aOSO-3150 




31S0-3275 




S2»-^75 




340O-3435 


Ben Lomond 


3135-3570 


SLipland Levee. 


3570-3040 


3f;tt-3740 


000 
500 

88,000 

12,000 
9,000 
8,000 

22,000 
1,000 
8,000 

52,000 
5,000 




r9O.^040 




3n(M100 


Halls and Hays Landing LeiTM. 
Government Hays Levee. 


411S-4180 




4SdO-4320 




1320 4305 


9.000 
24,000 

■"is'ooo' 

■"82*006" 




m^-ifto -..- 


▲readla. 


laoMou 




Mt 1715 


907 L. 
608 L. 

570 1 L. 


DavaUa, lafonar, and Chotavi. 


in5-4»0O 


tfOO-^OlO 








Totol 


070,100 


789,000 






1 





TJPPSR TBKSAS LEYSE DISTRICT. 



SedForkHne: 

1.200 










No work ; levee 2 feetabove water (Rod Fork). 
Topped in few plaoes with 6 to 8 inches earth. 
No work: levee about 8 inches above water. 


200-210 










210-250 










250-380 










Topped from 12 to 14 inches. 1 slon^h re- 
No work ; 16 inohee above water. 


380-400 










480-470 













470-500 






1,000 




Topped with hxMe earth fixed with brush and 

sacks. 
Topped low places with loose eartli. 


500-575 








675-666 


:::::;:::::::: 






056 






2,900 




Two dikes bnUt of brnsh. pilinf, and sacks at 
end of levee. 

Topped with teams; revetment at Station 270 

to protect end. 
A osevaase; dikes of piling, brush, and sacks 

bvlltatends. 
Topped and strengthened with teams; sacks 

used in sloughs. 

Sacks placed in washes; levee above high 

water. 
Sacks placed in washes. 
Sacks placed in washes and sand boils; levee 

was 3 to 3| feet above high water. 
Sack revetment of back slope SUtions 181 and 

216-217; sand boils hooped with sacks (50 

yards bagging). 
No work. 


Aaioe Bayou line: 
14&-sr70 








138-145 






8,800 
1.490 

45 

10 
106 

2.800 




0-138 .... 








UalnUne: 

0- 86 








«e- 79 








Tji. igo 








igo- lao 






500 


220- 800 






800-420 

420- 484 


425 

426 
427 

428 
429 


B. 

B. 
K 

B. 
B. 


1,000 
1,800 


1,060 


Topped with teams (360 to 870); afterward 
braced this with lumber; topped with sacks 

Sacks placed in wave washes. 

No work; enlarged recently 4| feet above 

water- 
Topped by teams with lumber and sacks. 
Low places topped with aacks; sloughs re- 
paired. 


484- 520 




620-604 

094r- 760. ••••■■ 


8,000 
1.800 


2,250 
1.500 



3756 REPORT OP THE CHIEF OP ENGINEERS, U. 8. ARMT, 

Operations for high-water protection of levees, third distrietj etc. — Continue! 
UPPER T£NSAS LEVEE DISTRICT-Cautinned. 



Stations. 



Main Iin<^— Cont'd. 
750 



750- 910. 
910- 940. 



940-1015. 
1045-1196. 



1196-1510. 
1510-1638. 



1730. 
1730-1892. 



1892-2004. 
2004-2096. 

0- 79. 



98. 

95. 

101. 

118. 

168- 170. 
222- 240. 
801- 374. 
430- 432. 
647. 
670- 685. 
714- 748. 

800-804. 
982-1002. 



1070-1081. 
1236-1250. 
1250-1*293. 
1293-1387. 

1887-1406., 
1406-1483. 
1483-1516. 
1516-1577., 
1677-1600. 

1820-1880.. 
1880-1910.. 



1945-2004. 

2008. 

2081-2090. 

2095-2100. 

0- 190. 

190-256. 



256-1090. 
1090-1119. 



1119-1190. 



Below Cairo. 


Materials used. 


Miles. 


Bank. 


Sacks. 


Lumber. 


482 


R. 


Number. 
1,200 

6,000 


Feet, 


432 


R. 


1,600 


438 


R. 


10,000 


12,000 


439 
440 


R. 
R. 






12,600 


4,000 


442 
450 


R. 
R. 


3,600 
4,600 




5,000 


450 


R. 


6,600 


4,000 


451 
451 


R. 

R. 


500 
13,000 




9,000 


467 


R. 


7,000 


6,000 


468 


R. 


4,000 


6,260 


460 

470 
470 


R. 

R. 
R. 










4,000 




471 
471 


R. 
R. 










484 
485 
486 
4f7 
489 
490 
491 

493 
496 

498 
503 
603 
504 


R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 

R. 
R. 
R. 
R. 














































500 
6,000 






506 
506 
507 
508 
609 


R. 
R. 
R. 
R. 
R. 










6,500 






1,000 




613 
516 


R. 
R. 


1,000 
5,000 






617 

518 


R. 
R. 






1,000 




510 
519 
620 


R. 
R. 
R. 










1.200 


1,000 


622 


R. 


6.000 


10,000 


522 
535 


R. 
R. 


1,600 
8,000 




2.500 


635 


R. 


i.000 





Remarks. 



Spar here; end revetted witii bms 

and sacks. 
Low places topped witb sacks; 8]< 

Uanqnette repaired. 
150 yards bagging used. (Arkansi 

Dosha levee boani work. 
No work. 
Low places topped with sacks; slo 

paired. 
Do. 
Generally topped with teams ; need s 

lumber. 
Low places topped with teams; iis< 

and lumber. 
Spur here topped with teuns. 
350 yards bagging; low places top] 

teams; back slope at ORrmichaei 

witli sacks and top raised. 
400 yards bagging; much topping jj 

witli lumber, sacks, and loose (»arll 
300 yards bagging; generallv topp 

teams; used sacks and lumber; ba 

revetted in places with sacks. 
Topped with teams and wheell 

braced with planks and sackt 

sacked. 
Brush protection to prevent sconr. 
Filled hole in slope that was sooarec 

rent.. 
Spur here; end protected witl} br 

sacks. 
Repaired hole in slope that was sco 

current. 
Sacked to prevent wave wash. 
Topped with teams. 
Topped with teams and wheelbarrow 
Sacked to prevent wave wash. 
Sand boils orushed and weighted wit 
Crown sacked and backed with earUi 
Topped with lumber and sacks; bacli 

earth. 
Topped with loose earth. 
Topped with lumber, sacks, and loos 

banquette at Stations 988 and 993 i 

with sacks. 
Topped with sacks, baekod by earth. 
Topped with sacks. 
Topped; 500 sacks used; balance teai 
Topped with sacks in various places. 

up by loose earth raised with teami 
Toppeo with teams. 
Topped in various places, total of 2,0( 
Topped with teams ; soft places sackc 
No work. 
Topped with teams; braced in fro 

sacks. 
Front revetted with brush and sacks. 
Topped by contractors W. M. Bates 

sacks used to revet soft place an< 

hoop a boil. 
Topped by contractors W. M. Bates &. 
Hoop built around a hole running 

water. 
Topped by contractor L. C. Dresbach. 

Topped with sacks and lumber in ^ 

places. 
Raised from U to 2^ feet with sacks ai 

her backed by loose earth ; earth ] 

river slope. 
Sacked occasionally to prevent wat-e \ 
Raised from U to 2| feet with sacks ai 

her, backed by loose earth put on rivf 
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OperaUonM for high-water protecHon of levees, third district, etc. — ContiDued. 
UPPER TENSAS LEVEE DISTRICT— CoDtinaed. 



StatiODS. 


Below Cftiro. 


Hat^rlftlB naed. 


BemarkB. 












MilM. 


Bank. 


Sacks. 


Lumber. 




Main Hne-ConVd. 






Nvmber. 


Feet. 




1190-1400 


536 


B. 


3,000 


1,000 


Sacked in places ; planked, StaUons 1390-1400 ; 
looae earth damped on river slope. 












1400-1435 


510 


R. 


3,500 


1,600 


Raised from 1 to 2 feet by sacks and lumber ; 
dumped loose earth on river slope. 


143J-1503 


540 


R. 


4.000 


1,000 


Required little attenUon ; wave wash checked 


1503-1570 


541 


R. 


7.500 


3,500 


by sacks. 
Raised from 1 to 24 feet by sacks and lumber. 
Raised from ]| to 2 feet by sacks and lumber. 


1570-1630 


543 


R. 


3,500 


5,000 












backed by loose earth. 


1840 


516 


R. 


5,000 




3,500 yards bagging; large sand boils covered 
with bagging and weighted down with 
sacks; loose earth damped on river slope. 






















1840-1985 


546 


R. 


10,000 


8,000 


1,500 yards bagging; raised 2 feet in low 
plaoes by sacks, bagging, lumber, and loose 
earth 


3386-23C8 


561 


R. 


3,000 


3,500 


Raised in few low places. 


M11-2S17 


562 


R. 


15,000 


12,000 


Raised entire length by sacks and lumber; 
backed by loose earth put up with teams. 


2810-2885 


574 


R. 




15,000 


2,000 yanls bagging; raised 1^ feet with loose 
earth, protected by bagging and lumber. 

4,000 yards bagging; raised 2 ioet with loose 
earth, protected by sacks, bagging and Inm- 










2865-3031 


575 


R. 


16,000 


20.000 












3070-3118 


578 


R. 


8,000 


5,000 


1,500 yards bagging ; raised from 1 to 2 feet on 
short stretches with sacks, lamber, and 












3118-3328 


579 


R. 


2,000 


5,000 


SmnU amount of wave wash guarded against. 


3328-3550 


582 


R. 


30,000 


30,000 


3,000 yards bagging; raised 2 to 8 feet along 
entire length ; sacks protected by bagging 
and lumber; lumber retaining wall built 










« 












behind sacks also. 


3860-3630 


585 


R. 


2,000 


2,500 


Many small sloughs repah'ed. 

Short stretches raised 1 to 2 feet with sacks 


3774-3905 


591 


R. 


3,000 


4,000 












and lumber, backed with loose earth put up 












with scrapers. 
Raised with sacks, lamber, and loose earth. 


3870-3906 


594 


R. 


1,000 


1,500 


3808-4176 


505 


R. 


8.000 


5,000 


Small ridge of earth placed on top, protected 
by sacks and lumber; worked until Biggs 
break occuiTcd, when further work was not 
needed. 


4176-4226 


507 


R. 


22,000 




Raised 2 feet by sacks backed with loose earth 
Biggs levee, in charge of State forces. 
Raised from 2 to 3 feet; work mostly done by 


440tM481 


603 


R. 




4481-4647 


604 


R. 


4,000 


8,000 












State forces ; subsequently the United SUtes 












lamber. 


Total 


288,111 


193,050 













RECAPITULATION. 





Sacks. 


Lamber. 


Bagging. 


Lower Tasoo district 


Number. 
670. 100 
288, 111 


Feet. 
780,000 
193. 050 


rard*. 


Toner Tensas district 


16,750 






<Xotal 


958,211 


982,050 


16,750 





KoTB.— Sectiona of line not mentioned needed no work of importance. In a number of cases the 
smoants of materials expended were not reiiorted, so that the above totals are less than the true ones, 
vhicb were about as follows : 

Sacks 980,000 

Lamber feet.. 1,125,000 

Bagging yards.. 17,000 
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Labor statement, Lower Tazao Levee district above Greenville, Miss,, May 1, 1896, to 

1897. 



Distance ftom 
Cairo (miles). 


CoutTMtOT. 


It 

11 




1 

.a 
O 


5 

D 

715 
Kan 


'l 

1 

H 


'i 

3 

D 

H 


u 
• 

Pi 

«• 3 

u 
« 


• 

li 

%* « 


It 




0-100 
100-200 


867 
360 

370 
372 
374 
876 
377 
378 
378 
379 
395 
396 
398 
399 
401 
401 
403 
405 
407 


Eineet Hyner.. 

Arnold A. De 

Qaria 


10,000 73,682 

10,000 72.284 
10,000 60,073 
10,000 23,255 
10,000 59,420 
10,000 48.184 
10,000 57,065 
10,000 59,961 
10.000 87,910 
10.000 83.609 
10,000 78,131 
10,000 62,344 
10,000 83,859 
10,000 92.249 
10,000 71,444 
10.000 80 839 
10.000111,759 
10,000106,802 

6,600 75,892 


15,185 
13,940 


645 

358 
939 
63 
420 
616 


378 
228 


27.86 

3AM 


40.17 

61.14 
64.76 
1L40 
52.68 
38.06 


11.9 
11.4 




200-800 
300-400 
400- 500 


C.A. Winter... 
Ernest Hyner. . 
do 


33,733! 1,238 

6271 103 

15,544 588 

15,643 901 


616 35.92 

55 9.95 

295 37.01 


12.88 

13 

11.5 


600-000 
000- 700 


E. B. Mantle... . 
L.C. Dnlaney .. 
T. S. Aderholdt. 

do 

W. A. Shippey . 
T. S. Aderholdt. 

P.F.Lamb 

AobtJohnsen.. 
Ernest Hyner. . 
C. A. Winter... 

J.B.Lewis 

W. A. Shippey . 

Ernest Hyner.. 

W. M. Bates & 

Co 


411 


26.39 


12 
9.23 


700-800 
800- 900 


12,004 528 


880 


282 41.59 


42.57 


10.74 
10.24 


900-1000 
1200-1300 
1300-1400 


18,666 
21,184 


983 
1.081 


■ 704 
732 


485 
528 


26.49 
28.94 


88. 4« 
40.12 


17.98 

10.74 

12.5 

14 

12 

10. C^ 

10.99 

11.48 

12 

IS 




1400-1500 
1500-1600 
1600-1700 
1700-1800 
1800-lSOO 
1900-2000 
2000-2006 


19,433 
11,583 
13,806 
22,658 
34.457 
10,041 


946 
4U 
553 
1,084 
1,441 
549 


600 
287 
871 
704 
961 
351 


434 
191 
260 
461 
626 
240 


32.39 
40.59 
37.21 
32.18 
36.90 
28.61 


44.77 
60.67 
53.10 
49.15 

55.04 
41.84 























Respectfully Bubmitted, 



J. D. Van Meter, Assistant Engi 



Labor statement. Upper Tensas Levee disU'ici above Greenville, Miss., Ma$l, 1896, to 

1897. • 



eutions. 


^1 

1 


Contractor. 


1 




a 




J9 




s 
3 


t 
1 


c 


0- 120 


(a) 


J.M.Whitehill 


12,000 


45,000 


1,473 


96 


59 


85 


25 


59 


798-886 437 


do 


8,800 


48,054 




2,065 


1,271 


846 37.75 


5«.7! 


1080-1200 , 441 


do 


12,000 


115,000 


3,982 


325 


225 


144 18 


27. 5( 


1510-1630 


451 


J.B.Lewis 


12.000 


99,000 


23. 112 


1.438 


964 


687 24 33.7S 


1630-1730 


452 


Arnold &DeGari8.... 


10,000 


69,000 


14, 438 1, 151 


560 


375 26.5 ia8.5C 


1741-1781 


453 


McBain & Bro 


4,000 


15,006 


7, 212 776 


385 


263 19 p7.5fl 



Respectfully submitted. 



a Amos Bayon line. 

H. St. L. Coppice, Assistant Engi% 



Lahor statement. Upper Tensas Levee district below Greenville, in Arkansas, May 1 

to May 1, 1897. 



Stations. 



216- 388 
388- 462 
1384-1399 
1660-1845 
1845-2010 
2021-2108 



•1 

II 



485 
487 
506 
510 
515 
517 



Contractor. 



Arnold & De Graris 

C. A. Winter 

Jn«. H. Gary 

John G. Sessions . . . 
W. M. Bates «fe Co . 
L.C.Dresbach 









17,200 
7,400 
1,300 
18,500 
16,500 
8,700 



.g 

• . 

•si 
t 



o ft 





102,000 50,373 2,661 
52,00017,98611,485 
15,000| 1,200 143 
84,000 26,9221 933 
92,000 24,7851,260 
66,000, 6,163 581 



1,725 
912 
38 
614 
765 
186 



1,102 
689 
a 24 
452 
645 
115 



?5 



29.6 45.71 17.9 
19.83 26.09' 22.37 
8.39 034.21 25 



43.84 
32.32 
36.68 



59.67 13.33 
45.471 15 
63.59i 14.87 



Reepeotfally submitted. 



a Wagons. 



E. C. TOLUKGBR, Assistant Enyint 



1, 
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Labw ttatement, Upper TeMM Levee dUtriei in Louisiana, May 1, 1896, to May 1, 1897. 



StatioBS. 



8^ 

50 



Omtrastor. 



It 



r 






It 






^S5f 

3S8-T56 

W-851 

01-930 

ia»-Ifl36 ; 542 

SH-2368 560 

:»i-asi7 . 564 

aK-3032 575 

801-3542 I 581 

417M324 600 

133-4410 , 602 

450M616 ! 006 



529 



Arnold & De Garis . 
Tiniotby Sullivan.. 
F.M. McLaughlin.. 
Bobert Nicholson . . 

do 

. . . • .do. ............. 

do 



do 

.....do 

K.I.McLeod 

McLaughlin Bros . 
Robert Kicholson . 



25,600164,027 28,3531,606 952 
49, 900 160, 483 85, 754 3, 278,2, 403 

9.600 65,948 

7,900 55,073 7.804 652 453 
17,700 94,402 31,8641.7301,205 

8,200 65k546{31, 152 1,508,1, 103 

9,000 23,843i23, 

16,700' 37,83637, 
17,800 32,736 32, 



736 

012 

8,700; 61,6261 8,760 



652 

8641.730' 

1521,508,1 

8431,44711, 

8361,8791, 



307 
842 



715 



22.4 33 



9.060 16.184 



10,700 32,794 



32,7 



1,466 
126 
889 

1,639 



765 
63 
178 
929 617 



12.40 
9.75 
15 
10.74 
10.44 
10.74 
S.4] 
8.47 
8.47 
8,17 
10.50 
15.91 



17 

n.1 



14.6 

16 

18.6 

2.3 

2.2 

2 

2.6 
14.4 



80 
135 



90 
90 
110 
110 
110 
110 
05 
105 
110 



Reepectfully submitted. 



W. S. Brown, Aseistani Engineer. 



Cott of levees in Lower Yazoo Levee district, built and enlarged by the United States, from 

188g to April SO, 1897. 



Year built. 


Kame of levee. 


Built by— 


Cubic 
yards. 


Cost, includ- 
ing extra 
work. 


Location 

on inch- 

tomile 

map. 


l^toMav25, 
1896. 
Do 


Levee construction 




6.706,447 


♦1,177,478.11 
189,163.85 

2,386.22 
2,803.98 
1,567.94 
1,224.84 
3,735.81 
1,493.09 
1, 622. 70 
1,077.37 
1,813.84 
1, 679. 37 
2,250.09 
1,128.93 
1,306.52 
2,203.81 
2,874.67 
790.99 
81,316.59 




repairs, and engineer 

ezpenaes. 

Upper Bnckridge 

Lower Buolcridge ....... 






]m-96 


Timothy SuUivan 

do 


12,745 
16,001 
14,640 
11,938 
32,240 
14,426 
15,025 
11,146 
11,209 
17,374 
17,865 
10,453 
13,003 
22,281 
27,823 
7,324 


417 L. 


189&-96 


417 L. 


1896-07 


Stations to 100. 


SmestHyner 

Arnold &De6aris.... 
C. A. Winter 


367 L. 


1816^ 


Stationfi 100 to 200 

SUtions 200 to 300 

Stations 400 to 500 

StaUons 500 to 600 

Stations 700 to 800 

StaUons 900 to 1000 

Stations 1200 to 1300 

Stations 1400 to 1500 

Stations 1500 to 1600 

Stations 1600 to 1700..... 

Stations 1700 to 1800 

Stations 1800 to 1900 

Stations 1900 to 2000 

Uigb-wator protection, 
repairs, and engineer- 

Total cubic yards 
to Apr. 30, 1897. 

Total cost to Apr. 
80,1897. 


369 L. 


18»-97 


370 L. 


lSM-97 


Ernest Hvner. ........ 


374 L. 


im-vt 


£.B. Mantle 


375 L. 


1898-97 


T.S.Aderholdt 

W.A.Shippey 

T.S.Aderholdt 

Robert Johnson 

RmestHvner 


878 L. 


1896-97 


379 L. 




395 L. 


1896-97 


308 L. 


ia«-97 


399 L. 


W9e-97 


C. A. Winter 


401 L. 


IfflWTT 


J. B. Lewis 


401 L. 


l»6-97 


W.A.Sliippey 

Rmest Hyner 


403 L. 


1896^ 


405 L. 


















6,962,600 










1,427,919.62 













i 



M '■. 



^■f:\ I 
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UPPER TENSAS LEVEE DISTRICT. 



Cost of Uveea in Arkansoi, built and enlarg&d by the United States, from 188t 

SO, 1897. 



Tear built. 


Name of levee. 


Built by— 


Cubic yards. 


Cost^ includ- 
ing extra 
work. 


1882 to May 25, 1890. 
Do 


Levee constmction. . . 




10,068,839.2 


$1,631,983.09 
832,329.96 

3, 419. 23 
131.28 


Hieh-water protec- 
tion, repairs, and 
engineer expenses. 

Banquette abov« Ar- 
kansas City. 

Stations to 120 (Amos 
Bayou line). 

Stations 1080 to 1200. . 




1890-97 


J.M.Whitehill... 
do 


45,310 
1,167 

3.088 
22,876^ 
12,287 
60.082 
10,724 
20,350 
24.785 

5,329 


1898-97 


1890-97 


do 


888.81 


1898-97 


Stations 1510 to 1630.. 
Stations 1030 to 1730.. 
Stations 210 to 388 


J.B.Lewis 

Arnold ^DeGaris 
do 


2,826.79 


1896-97 


2. 178. 48 


1890-97.... 


8,068 70 


1896-97 


Stations 388 to 462.... 

Stations 1000 to 1845.. 

Stations 1845 to 2010.. 

Stations 2010 to 2108.. 

Hish- water protec- 
tion, repairs, and 
engineering ex- 
penses to Apr. 80, 

Total cubic 
yards to Apr. 
30. 1897. 

Total cost to 
Apr. 30, 1897. 


C. A. Winter 

John G. Sessions.. 
W. M. Bates & Co. 
L.C. Dresbach.... 


3,367.80^ 


1890-97 


3, 16L 22 


1890-97 


3. 345. 97 


1896-97 


713.42 




39,302.60 












10, 270, 843. 2 








2,031,217.37 









Cost of levees in Louisiana, built and enlarged by the United States, from lS8i 

SO, 1897, 



Year built. 


Name of levee. 


BuUt by- 


Cubic yards. 


Cost, includ- 
ing extra 
work. 


1882 toMay 25. 1898. 
Do 


Levee construction. . . 




4, 795, 468. 4 


6829,946.34 
166,3(»5.41 

8,896.24 


High-water protec- 
tion, repairs, and 
engineer expenses. 

Stations 255 to 755 
(fiunohs). 

Stations 4176 to 4325 
(DelU). 

Stations 4325 to 4410 
(O'Brien). 

Stations 2530 to 2020 
(Salem). 

Stations 2870 to 3030 
(Villa Visto). 

Stations 3365 to 3547 
(Millikens Bend). 

Stations 4526 to 4620 
(Reid). 

Stations to 256 

Stations 851 to 930.... 

Stations 1459 to 1636.. 




1896 


Tim. Sullivan 

N.LMcLeod 

McLaughlin Bros. 
Robt. Nicholson.. 
do 


85.753.7 

8,012 

8,760.4 

23,842.7 

37, 836. 3 

32, 735. 8 

82,794.6 

28,352.6 

7,804.2 

30. 864. 3 

31,152.3 


1896 


296.18 


1896 


1, 217. 40 


1896 


2, 006. 17 


1896 


3,204.73 


1896 


do 


2,772.72 
5,217.60 


1896 


do 


1896-97 


Arnold &DeGaris 

Robt. Nicholson.. 

do 


3, 161. 15 


1896-07 


IbK/M 


1896-97 


2. 993. 07 


1896-97 


Stotiuns 2286 Xo 2367. . 


do 


3,Ull. 18 




High water protec- 
tion, repairs, and 
engineering ex- 
penses to Apr. 30, 

Total cubic 
yards to Apr. 
&0, 1897. 

Total cost to 
Api.30. 1897. 




13, 455. 73 












6,118,377.2 








1,043,241.18 











Total yardage in Upper Tensas district (Arkansas and Louisiana) IS 

Total cost in Upper Tensas district (Arkansas and Louisiana) 63, 
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Linear fret revetment built, third district. 



Season. 


Lake 
Bolivar. 


ikahbrook 
Neck. 


Greenville 
Harbor, a 


Louisiana 
Bend. 


Lake 
Provi- 
dcnce. 


Delta 
Point. 


ifljLjsai 












5,400 
I.IOO 


l.*-.>.lx83 1 










WJ ]tM 








} 14,250 




/ 2,200 
\ 2,083 


W4-lNt'» 

IjW-1iW9 


*'"'4,"25o' 




706' 





lW-1830 




G,024 






>^Ih91 




2,820 
4,300 
2,610 








:!di iiEiz 




6.600 
4.450 


5,224 
5.8^5 






.K-I»DI 








U;}-1KM 


685 




1,065 


y^\)95 


1,475 


3,087 




4,780 
6,360 


]m-}sx 








DiJ.j897 






677 


1,247 












Total 


4.035 


11,205 


15.620 


82,580 


10, 140 


11.848 






2epain 


685 
436 

3.814 
8,775 


895 


2,»4i 
7iw 

12,470 
ft 12, 165 


1,247 
15,233 

16,100 
15,820 




3,233 
3,565 

4,770 


lieAtrored 




Ib eog<l order February, 1887 : 
MrtiMired on base 


10, 310 
8,990 


10,245 
10,090 


Meaftoretlon inueru<lgeof mate. 


5,050 



a Matt between dikeii not inolnded. 



ft Also about 2,900 feet protected by dikes. 



Xinoteen thonaand two hundred and twenty-six linear feet of revetment built 1881-1884, to protect 
Mijertville laland, all deetroyed. 

Financial statement, 

SURVEYS, GAUGES, AMD OB6ERVATI017S. 

Balance Jnne 30, 1896 $7,730.04 

Expended to June 30, 1897 3,116.40 

Balance Jnne 30, 1897 4,613.64 



InTreannry 4,0(K).00 

In hand 613.64 



4, 613. 64 
Less liabilities 1,613.64 



Available balance June 30, 1897 3,000.00 



E^penditares apportioned : 

Surveys 2,050.00 

Steamer expenses 754.08 

Outfit, material and stationery 112. 13 

SiibsLstence 114.94 

Miscellaneous 85.25 



Total 3,116.40 



Amount tbat can be profitably expended during fiscal year ending June 
30,1899 10,000.00 



UPPER TENSAS LEVEE DISTRICT. 

B.ilance Jnne 30, 1896 $63,456.86 

Allotted during year $83,750.00 

Transferred from Middle Tensas Levee district 65, 272. 34 

149, 022. 34 

212,479.20 



Expended to June 30, 1897 101,303.18 

Balance Jnne 30, 1897 111,176.02 



SNa 97- 



-236 



i 



3762 REPORT OP THE CHIEF OF ENGINEERS, U. S. ARMY. 

Iti Treasury $ 

In hand 

1 

Amount covered by existing contracts 1 

Atnount covered by other liabilities .. 

1 

No available balance June 30, 1897. 

Kxpendi tares apportioned: 

Levee construction 

Engineering and office expenses, high-water protection, and repairs. . 

Total 1 

Amount that can be profitably expended during fiscal year ending June 
30,1899 6 

MIDDLE TENSAS LEVKE DISTRICT. 

Balance June 30, 1896 $1 

Expended to June 30, 1897 ; 

Transferred to Upper Tensas Levee district ( 

I 

Expenditures apportioned : 

Levee construction 

Engineering expenses and repairs 

Total ! 

LOWER YAZOO LEVEE DISTRICT. 

Balance June 30, 1896 $] 

Allotted during year $145,000.00 

Deposited for overpayment . 10 

1- 

le 

Expended to June 30, 1897 i 

Balance June 30, 1897 ' 

Id Treasury 1 

In hand 

Amount covered by existing contracts Ic 

Kspouditures apportioned : 

Lovee construction 2 

Engineering and ofiice expenses, high- water protection, and repairs. C 

Total 8 

Amount that can profitably be expended during fiscal year ending June 
30, 1899 70 

LAKE PROVIDENCE REACH. 

Balance June 30, 1896 $4 

Expended to Juno 30, 1897 $32,665.88 

^transferred to preservation of works 11,000.00 

i 

Balance Juno 30, 1897 

In Treasury • 

In hand 

Available balance June30, 1897 i 
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Expanditnree apportioDed : 

Labor on conBtriiction $8,096.40 

Material for coustraetion 11,409.77 

Cost and care of plant, repairs, ontfit, and supplies 6, 869. 64 

Towage and at-eamer expenses J, 770. 80 

Administration and office expenses 329. 92 

Sabsistence 4,043.69 

Miscellaneous 145.66 

Total 32,665.88 

Amoant that can profitably be expended dining fiscal year ending June 

30, 1899, for maintenance 50,000.00 

LAKE BOLIVAK JKRONT. 

Balance June 30, 1896 $97.07 

Expended for stone 97.07 

ASHBROOK NECK. 

Balance June 30, 1896 $35,890.28 

Expended to June 30, 1897 $14,880.19 

Tnuisferred to patrolling Mississippi River 10, 000. 00 

24,880.19 

Balance June 30, 1897 11,010.09 

In Treasury 10,000.00 

In hand 1,010.09 

Available balance June 30, 1897 11,010.09 

Expenditures apportioned : 

Material for constraction 1,660.38 

Cost and care of plant and repairs 7,747.11 

Towage and steamer expenses 2,712.83 

Administration and office expenses 1, 623. 73 

Subsistence 1,117.06 

Miscellaneous 19.08 

Total 14,880.19 

Amoant that can be profitably expended during fiscal year ending June 

30, 1899, for maintenance 30,000.00 



8T0NB. 

Balance June 30, 1896 $23,955.24 

Expendedto June 30, 1897 $8,923.54 

Balance June 30, 1897 15,031.70 

23,956.24 

In Treasury 15,000.00 

In hand 31.70 

Available balance June 30, 1897 15,031.70 

Expenditures apportioned: 

Stone 7,009.35 

Cost and care of plant, repnirs, ontfit, and supplies 1,796.31 

Administration and office expenses 27. 65 

Subsistence 85. 23 

Miscellaneous 5. 00 

Total 8,923.54 

Amoant that can profitably be expended during fiscal year ending June 

30,1899 100,000.00 
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PLAWT. 

Balance June 30, 1896 15, < 

Allotted daring year 7,1 

Expended to June 30, 1897 $12,872.35 

Balance June 30, 1897 25.44 

12,1 

Available balance (in hand) June 30, 1897 

Expenditures apportioned : 

Labor on repairs • 3,i 

Material for repairs 

Cost and care of plant, outfit, and supplies 7,1 

Administration and office expenses 

Subsistence 1, 

Miscellaneous 

Total 12, 

Amount that can be profitably expended during fiscal year ending June 
30,1899 eo, 

PRESERVATIOK OF WORKS. 

Allotted during year $30, 

Expended : 

Upper Tensas Levee district $17,066.^5 

Lower Yazoo Levee district 12,933.65 

30, 

No balance June 30, 1897. 

Expenditures apportioned: 
Yazo(» — 

Labor $6,941.71 

Material 5,934.66 

Telegrams and miscellaneous 57. 28 

12,933.63 

Tensaa— 

Labor 9,083.24 

Material 3,00L21 

Supplies and tools 2,639.93 

Team hire 1,773.15 

Subsistence 118.98 

Telegrams and miscellaneous 449. 84 

17,066.35 

30, 

▲T GRBBNVILLB, MISS. 

Allotted during year $64, 

Expended to June 30, 1897 $16,973.31 

Balance June 30, 1897 47,026.69 

^' 

In Treasury 40,000.00 

In hand 7,026.69 

_4V 

Expenditures apportioned : 

Labor on construction 8, 

Material for construction ,.. 4, 

Repairs to plant and supplies 

Towage and steamer expenses 1, 

Subsistence 2, 

Miscellaneous 

Total 16, 

Amount tbat can be profitably expended during fiscal year ending June 30, 
1899, for maintenance 100, 
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IMPKOVING HARBOR AT VICKSBURO; MISS. 

Baliaice June 30, 1896 $6,077.80 

Expended to June 30, 1897 : 3,105.77 

Balance June 30, 1897 2,972.03 

Arailable balance in hand June 30, 1897 2,972.03 

Expenditures apportioned : 

Cost and repairs to plant and snpplies 202.52 

Administration and inspection 2,903.25 

Total 3,105.77 

IMPROVING HARBOR AT GREKNVILLE, MISS. 

Bdance June 30, 1896 $2,397.38 

Expended for stone 2,397.38 

VICK8BURQ, MISS. 

Balance June 30, 1896 $106.97 

Expended for stone 106.97 

Lkt ofeirilian engineers employed on work of river and harbor imjyrorementf in charge of 
Lieut. H, C. yewcomerf Corps of EngineevB, from June SOj 1896, to June 50, 1897 , inclu- 
«pe, unSer the acts approved March ^, 1893, June S, 1896, and March SI, 1897, , 



Time 
Jftme and residence. em- 
ployed. 


Comnen- 
Mition 

per 
month. 


Where employed. 


Work on which employed. 


Artbnr Hider, Green- 
xTUe, Miss. 

F. a ToUinger, Green- 
TtBe, MiM. 

H. St. L. Copp^ Green- 

Tille, Mies. 
J. D. Van &f eter, Green- 


Moi. 
12 

12 

12 
12 

12 


$250.00 
176.00 

175.00 
150.00 

150.00 


Greenville, Hiss 

do 

do 

do 


Care andrepairsto plant: constrnc- 
tiou and repairs at Greenville, 
Miss., and Lake Providence, La. 

Construction and repairs to levees 
in Mississippi south of Green- 
ville and in Arlcansas south of 
Greenville to Louisiana line. 

Constmction and repairs of levees 
in Arkansas north of Greenville. 

Constrnction and repairs of lovees 
in Mississippi north of Green- 
ville. 

Constmction and repairs of levees 
in Louisiana, third district. 


Tille, Miss. 

V. S. Brown, Lake 
Proridence, La. 


Lake Providence, La. . 



Ust of coniracis in force n the Lower Yazoo Ltree district, mth names of contractors, 
date of approval, of beginning work, and expiration. 



Below Cairo. 

Levee 

stations, j^tij^^ Bank. 



I 



0-100 
lOO- 200 
20O- 300 
300-400 
400- 500 
S»- 600 
600-700 
790-800 
&0&- 900 
S(»-1000 
I200U13OO 
1300-1400 
14AO-15O0 

uoi^ieoo 

lSOO-1700 

noo-1800 

1800-1900 
1900-2000 



307 
360 
370 
372 
374 
875 
877 
378 
378 
370 



399 
401 
401 
403 
405 



L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 



Contractor. 



Ernest Hyner , 

Arnold &DeGaris. 

C. A. Winter 

Ernest Hyner 

do 

£.B. Mantle 

L. C.Dnlaney , 

T.S.Aderholdt.... 
.do. 



W.A. Shippev 

T.S.Aderholdt... 

P.F.Lamh 

Hoht. Johnsen .... 

Ernest Hyner 

C.A. Winter 

J. B.Lewis 

W. A.Shippey.... 

Ernest Hyner 

W.M. Bateau Co. 



Date of 
approval. 



Dec. 



14,1806 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 



Date of 

heginning 

work. 



Feh. 9,1897 
Feb. 20, 1897 
Dec. 9,1896 
Mar. 9,1897 
Feb. 2,1897 
Dec. 9,1896 
Not begun . . 
Jan. 27,1897 
Not begun .. 
Jan. 18,1897 
Dec. 18,1890 
Not begun . . 
Dec. 23, 1896 
Feb. 1,1897 
Jan. 26,1897 
Dec. 16, 1896 
Jan. 16,1897 
Fob. 24, 1897 
Not begun . . 



Expiration of 
contract. 



Oct. 1, 1897 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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List of contracts in forc€ in the Upper Tensas Levee districff mih namet of © 
date of approval, of beginning work, and expiration. 



L«vee 


Below Cairo. 


Con tractor. 


Date of 
approval. 


Date of Tj 

beginning [^ 

work. > 


stationa. 


Miles. 


BaDk. 


0- 120 


441 
451 
452 
485 
487 
506 
510 
616 
617 
520 
528 
529 
542 
660 


"iV 

R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 


J. M.Whitehill 


Dec. 14,1896 
do 


Feb. 26, 1S87 ( 


1080-1200 


do 


Feb. 16,1897 


1610-1630 
1830-1730 


J.B.Lewis 

Arnold St, De Garis 


do 

do 


Dec. 8.1896 
Dec. 14, 1896 | 
Dec 7. 1896 


216- 388 


do 


do 


888- 462 


C.A.Winter 


do 


Jan. 20, 1897 


1384-1399 
1660-1845 


Jan. H. Cary 

Jobn G. Sessions 


do 

do 


Mar. 21, 1897 1 
Feb. 3. 1897 


1845-2010 

2010-2108 

a- 256 


W.M.Bates & Co 

L. C. Dresbach 

Arnold & De Garis 


do 

do 

.... do 


Feb. 1,1897, 
Mar. 1.1897 
Dec. 14, 1806 1 


756- 851 


F. M. McLaiighliu 


Jan. 18,1897 
Dec. 14,1896 
do 


Not began .. 
Dec. 7. 1806 


851- 930 


Robert Nicholson 


1458-1030 


do 


do 


2286-2367 


do 


do 


do 











a Amos Bayoa line. 



^ I 



Abstract of proposals for levee tPork in Lower Yazoo Levee district received anH 
First Lieut. H. C. Newcomer, Corps of Engineers, November 7, 1890. 



[All bids rejected and new proposals invited, to be opened November 23, 1896. ] 






No. 



No. 



Name of bidder. 



3x 



Cents. 
17.98 
15 



Timothv Sullivan.... 

T. S. Aderlioldt 

J. B.Lewis 

P.F.Lamb 

Robt. Johusen 

J.S.McTigbe&Co.. 
Arnold & De Garis. . . 

McCadden & Co 

Ben Talley !l5 

L.C. Dresbach & Co 114.125 

Jas.H.Cary il3 

C. A. Winter L. 



14.5 
16 
15 
14.5 



5 

si 



Cents. 
17.98 
15 



Cents. 
17.98 
15 



14.23 

16 

14 

13.9375' 11.9375 



13.99 

20 

15.5 



16 

14.125 

14 



16.25 
13.47 
15 

15 



|i 



15 



r 

GO 



Cents. 
17.98 
17 



15. 16| 
19 



16 



Name of bidder. 



Timothy Sullivan.... 

T. 8.Aderholdt 

J.B.Lewis 

W.A.Shippey 

Robt. Johusen 

J.S. McTighe & Co.. 
Arnold Sc De Garis. . . 

McCadden Sc Co 

Ben Talley 

L. C. Dresbach St. Co . 

H.F.Watkins 

Loouan Sl McLeiod. .. 

Jas.H.Cary 

C.A.Winter 



2 . 

§3 



.So 

CO 



CU. 
39 



29 



s . 
S3 



CO 



CetUs. 



28 



16.5 25.5 
28 30 
23. 5 



25 



5 . 

83 



:s8 



Cents. 



13 
15.25 



14.5 
17 
15 
10.74 



14.46 



30 I 13 
26.125.... 



is 

53 



Cents. 
39 
16 
16 



15 
15 
15.5 



83 



II 



Cents. CenU. 
17.98 17.98 
14.7 i 13.74 
14.94 15 
18 
14.6 
16 
15.6 



14.6 

17 

16.25 



I 



13 



15 i 13 



Cents. 

17.98 

13.24 

12.73 

14.45 

14.26 

13.5 

14.75 

10. 9375 

15.9 



13 
13.875 



5 



Cents, ^ 
17.98 
12-24 
12.65 
17.5 
14.25 
20 
18.25 



9"^ 

OQ 



5S 



Gts 
39 
16 
24.5 



16.6 
18 



16.25 



19 



C^nU. 
35 
17 
15.67 



sl 

9J 



Csnts. 
;35 
16 
13 



14.6 13.99 
13 16 
14.2513.5 



5 . 
S3 



5 . 

11 



I 
Onto. Cenuk 
35 35 

15 16 

12.74 14.7 



14.5 15.5 
14 17 

14.75 15.5 



.11.937511.9375. 
14.9 



18 



16 
14.9 |13.2 

14.4 11.47 

15.5 114 

14.125 



14.2 
12.89 
16 
15.125 



16.44 
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Ahtlruei of praposaJt for leree work in Upper Tensas Levee diairict receired and opened by 
first Lieut. H. C. Newcomer^ Corps of Engineers, November 7, 1896. 

[ AJl bids rejected and new proposals invited, to be opened November 23, 1890.] 





Name of bidder. 


Amos 

Bavou 

lino. 


MiMisiiippi River 

levees above Green- 

vlUe. 


Mississippi Itiver levees below Greenville. 


Ko. 


§ 

s 

o 
• 


3 . 

li 

CO 


3 . 

11 

CO 




5 

1^ 


5 


li 


5 . 

if 

i! 

Cents. 
30 


Stations 1845 to 
2010 (515 11). 

Stations 2010 to 
2108 (517 K). 


3 


Tiniotby Sullivan 


CfiiU. 


(knU. 
50 


Cent$. 

50 
18 


Cents. 

50 

23 


CmU 1 Cents. 
30 30 


Cents. 
SO 


1 

CenU. Cents. 

30 30 


T. ^;. Aderhdldt 






J.B.I^w!ii 


26.7 
24. 7r» 






33.333 


39 23 




6 Kobt. Johnsen 














1 


7 Arnold & DeGftHn.... 
15 K. II. KiUeliraw & (?a. 


22.75 
16 


10 


20 


24.75 


21 
19 


28.5 




19 

i:i.9 

17 


16.5 1 16 


li 


Mannini; Us, Gibson. . . . 














Wm.M.Forrest 


25 


26 
















1 






1 



AUiract of proposals for leree work in the Middle Tensas Leree .district receired and 
opened bif First Lieut. H. 0. Keiccomei^ Corps of Engineers^ November 7, 189G. 

[All bids rtgectod and new proposals invited, to be opened November 23, 1896.] 



5o. 



Name of bidder. 



1 Timothy Sullivnn.. 

8 Kobt. Nicholson 

9 Arnold ADeGaris. 

14 Jno.C.Hodge 

li Jas. 11. Cary 



Stations > Stations ' Stations 
to 256 756 to 851 851 to 930 
(520 K). (528 K). (520 K). 



Cents. 
22 



14 

22.6 

15 



Cents. 
30 



Cents. 
18 



15 
12.5 



Stntions 
1159 to 

1036 
(542 K). 



Cents. 
20 
13.91 



10.1 



Stations 
2286 to 

2367 
(560 R). 



Centi. 
18 
14.91 



AUiraet of proposals for leree work in Lower Yazoo Leree district receired and opened by 
First Lieut. H. C. Netvcomcr, Corps of EngineerSf November 2S, 1896. 



Xo. 



Name of bidder. 



M.J. Roach 

Kmest Hyner 

Jas. U. Ca'rv 

W.A.Shippey 

T.S.AderIiolilt 

Rol>bitt& O'Brien.. 

L.C.Dresbacfa 

J.B. I^wis 

E.B. Mantle 

ILP.Watldns 

Robt. Johnsen 

Arnold & De Garia. 
W.M.Batea&Co... 

L. C. Dnlaney 

N.LMcLeod. 

Ben Talley 

P.F. Lamb 

P.M. McLaughlin.. 

Tim Sullivan 

C. A. Winter 



1^1 it 

Zo I So 



CU. 



•11.9 
14 



14 
16 
12.73 



it 



Cts. Cents. 



12.9 I 
14 I 



•13 
15 



I. 



14 
16 
13.98 



12.5 .... 
16 I 16 
14 j 13.74 
12.9 ,M1.4 
12.5 13 



12.5 I 12.5 



13 
15 
13 



14 
14 

12.9 
13 



14.45 



12.95 12.95, 15 
' •12.875 



e 



SI 

cc 



CU. 



13.9 



18 
15.5 
16 
13.5 



3.15. 

iS §1 
li li 

1/2 to 



Cts. 



11.5 
14 



Cts, 

13.74 



14 



13.5 ! 12.5 
13.74 16.45 

I 16 

12.93 12.93 
12. -IS' 12 
12.2 12.04 



13.5 
14.3 
13 



12.97 
13 



14.75 
16 



20 
14.6 



12.5 
13.5 
13.5 



14 
18.25 



-Mt- 



Cents. 
9.88 
12 
14.5 



■Accepted. 



11.24 

12.5 

16 

n.73 

12.45 

12.94 

11 

12.5 

12 

•9.23 

10.37 

12.45 

10.45 

12.5 

13 

10.875 



it 



CO 



Si 

r/2 



Cents. 

10.9 

12 

13.5 

1L5 
•10.74 I- 

12. 3751 

13 

10.03 

11.9 

16 

12 

14.9 

12 



CenU. 
13.9 
13 
14 



u 



cts. 



10.9 



12.25 

20 

12.5 



10.21 ' 
14.5 I 
14. 875 
13.99 I 



18 

21.5 

17.98 

25"'" 

io.'is 



13.2 
12 

17.3 
12 



16 
20 
12.6 



21.45 
21 
21 
22 



19 
30 
23.5 
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No. 



Name of bidder. 



S . 

• CO 

GQ 



5 . 

85 



5- 

OQ 



8h1 



S . 

§3 



09 



5 . 
S3 



qd 



5 



OQ 



15 



OQ 



5^ 1-s^ 



CO 



li li 



Ernest Hyner 

Jb«. H. Gary 

W.A.Shippey 

T. S.AderhoUit 

Bobbittdt O'Brien.. 

L. C. Dresbach 

J. B. Lewis 

H. F.Watkins. 

Robt. Jobnsen 

Amolil Sl De Garla . 
W. M.Bates ScCo.. 

L. C.Dalaney 

BenTalley 

H.J. Loonan 

P.F.Lamb 

F. M. MnLanghlin.. 
Timothy Sullivan-.. 

C. A. Winter 

Kennedy & Trapy . . . 



OenU. 
21.9 
23 
17.98 



21.9 

22 

17.98 



OenttJCfentt. 
12 13 
13. 6 15 



26 



28 



23 

24.45 

21 

20 

23 



21.5 

24.45 

20.5 

22.9 

22 



Omts. Oentt. 

12 
16. 5 14. 75 



•10.74 
12.73 
14 
12.93 
14.7 
12 
18.2 
12.5 



22 



12.99 



25 
23.5 



30 
26 
22.125 



25 
13.5 



16 

17 

16 

14.87 

14.7 

15.5 

13.9 

14 

13.24 



17 
15.7 
>14 
19.2 
15.5 



•12.5 
18 
13.75 



28 
19.76 



OenU. 
11.9 
13.5 
10.98 
16 
12.5 



13.5 

13 

12.2! 

12.6 

12.5 



12.45 



11.2 

11 

10.98 

12.1 

12 

10.97 



OenU. 

13 

14.5 

14.5 

16 

13 

12.625 
•10.99 

12 

12 

12.9 

12.5 



Cents. \Cen 
15 •12 
15 I 15 



•U.4d 
14.5 
14 



11.5 



15.5 
13.75 



16.491 



13.5 

•10.625 

21.6 



13.79 
16 

18.5 
12.4 



12.93 

13.2 

14 

18.6 

14 



18 
18.5 



12. 
13. 

14. 



18. 
12. 
14 
15. 
12 



22 
18. 



• Accepted. 

Jhsiraci of proposals for levee work in Upper Tensas Levee disiriei received am 
by First Lieut. H. C. Newcomer y Corps of EngineerSf November 23, 1S96. 





Name of bidder. 


Amos 
Bayou 
line. 
to 120. 


Mississippi River 
levees above Green- 
ville. 


Mississippi Riyer leveea helom 
ville. 


No. 


s 




1- 


!* 
l^ 


•i 




if 

1^ 






John C. Hodce 


Cents. 


Cents. 


Cents. 


Cents. 


Cents. 


OenU. 


OenU. 


OenU. 
16.25 


Ceni 

18 




J. M. Whit«hiil 


■12.5 


•13.69 
















Knio.Ht Hyner 


15.44 








31 
•25 








Jaa. H.Carv 






21.75 




24.6 








W. A. Shinuev 


18.5 












T. 8. AderlioUlt 




17.24 


21.24 














L.C. Dresbach 






18 
17.92 












J.B.Lewis 

Manning & Gibson 


14.75 


18.25 


•13.73 


20 


24.7 


28.5 


14.9 
14.99 






Hobt. Johnsen 


20.75 
















?X\ 


Arnold & De Garis 

W.M.Bale^&Co 

John G. Sessions 


19.9 
22 


18.2 
18.5 


16.4 
20 


•19.7 
25 


•17.9 
18.5 


24 7 
27 


33.d3a 
29.5 


16.9 
15 
•13.33 


15.1 
•15 
13.; 


2? 


Wm. M.ForreRt 

F.M. McLaughlin 


17 


16 














25 






35 


25 




14 

13.46 

16.97 


18 


?fi 


Timothy Sullivan 




18.9 






15 2 


vn 


C. A. Winter 




15. 375 
15.49 


i9.98 


23 


•22.375 


29.76 


18 


28 


Ken nedy & Tracy 






21.5 

























■Accepted. 



1 I 
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Akfraet of proposals for levee worJe in the Middle Tensas Levee district received and 
opened bif JP%rst Lieut. H. C, Newcomer, Corps of Engineers, November SS, 1896, 



5& 


Kame of bidder. 


Stations 
0to256 
(520 K). 


Stations 

756 to 851 

(528 K). 


Stations 
851 to 930 
(529 B). 


Stations 
1459 to 

1636 
(542 R). 


Stations 

2286 to 

23G7 

(560 R). 


1 


John CHodflpe - 


OefUt. 
14.5 
13.21 
13 
12.78 


CenU. 
16.5 
16.91 


Cents. 

12.5 

a 10. 74 


CenU. 
12.5 
010.44 


Cents. 


5 

8 
10 
IS 
U 
17 
29 
25 


Kobt. Nichotoon 


a 10. 74 


Jm.H. Gary 




LuCDreabacb 










Manning Sc Oibnon 




17.99 

13.2 

12 

17 

11.75 

11.22 






Arnold Ic De Garia 


a 12. 4 
13.5 
14.7 
13.75 
14.24 


16.4 
17 


12.0 
11.75 
19.25 
10.5 
12.42 
• 


12.2 


W.B. Bates &Co 


13 


John Q-. Seaaions 
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Timothy Sallivan 
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Appendix 10. 

uport of capt. g. m'o. derby, corps op knginkers, upon operations in the 

fourth district. 

United States Engineer Office, 

New Orleans, La., June 1, 1897, 

Colonkl: I have the honor to Biibmit the following report upon the work of the 
Fonrth district, Mississippi River improvement, for the period from May 1, 1896, to 
May 1, 1897. 

Parsnant to the requirements of Special Order 207, Adjutant General's Office, 1896, 
First Lieut. Charles S. Rich^ was relieved from duty nnder my immediate orders Sep- 
tember 15, 1896 ; and in compliance with Special OrderH 208, Adjutant General's Office, 
1896, Additional Second Lieut. George M. Hoifman reported to me for duty October 
1, 1896. Orders have been received for the relief of Lieutenant Hoffman, to take 
effect June 10, 1897. 

The Fourth district, Mississippi River improvement, extends from Warrenton, 7i 
miles below Vicksburg, to the Head of the Passes, about 13 miles from the Gulf of 
Mexico, a distance of &2.8 miles by river. 

The w(»>k8 include improvements of the harbor of Natchez and Vidalia, Missis-' 
Bippi and Lonisianaj improvements at the junction of the Missisrtippi, Red, and 
Atcbafalaya rivers; improvement of the harbor of New Orleans; the dredging of a 
channel across a bar in the Mississippi River at Ford's; and the construction, repair, 
and maintenance of a portion of the levee system of the district. 

HARBOR AT NATCHEZ AND VIDALIA. 

The rapid caying of the bank in Giles Bend above Natchez has narrowed the adja- 
cent neck so that there is danger that the river may break through aud form a per- 
manent cut-off. Should such a cut-off take place, it is probable that it would result 
in the destraction of the town of Vidalia, injury to the water front and landings at 
Natchez, and increased caving of the banks for many miles above and below the 
cnt-off, with consequent destruction of expensive parts of the levee system. 

The object of the proposed work is to prevent the formation of the threatened 
cnt-off. The project contemplates the construction of a levee on or near the axis of 
Cowpen Neck to prevent the flow of water across the neck during high stages of the 
river, and the constructibn of 16,000 linear feet of bank revetment in Giles Bend; 
estimated cost, ^41,300. 

The amount expended upon this project to date of last report. May 1, 1896, was 
1^,893.98, and there remained available a balance of $73,358.06. The levee on Cow- 
pen Neck had been constructed, ten new barges had been purchased, and the delivery 
of rock for the revetment work had begun. 

During the past year a contract was made for enlarging the levee on Cowpen Neck 
to a grade of 5 feet above hiph water. This work was about half completed when 
interrupted by the rapidly rising river. About 5,000 tons of rock have been pur- 
cbased and received for the contemplated revetment in Giles Bend. A small quantity 
of it lias been used in paving the end of the Cowpen Neck levee and the balance 
•tored on the river bank in the vicinity. 
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At the reqaest of the owner of the land a syphon has been placed across 
at Shilling's Bayou, to make good the drainage interrupted by the constri 
the levee. 

All of the plant of the district having been in nse at New Orleans Harbc 
the past season, work has not yet been begun on the revetment at Gil 
Contracts are now being made preparatory to beginning the revetment aboa 

The following project for this work was submitted March 16, and approve 
30, 1897: 
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''This project was not submitted with the other projects under the act o 
because the plant of this district is not sufficient to carry on works of ban 
tion at more than one point at a time, and the work at New Orleans Harl 
more urgent, I thought it best not to decide upon the form of bank pre 
would recommend for Natchez and Vidalia until I had gotten the benei 
season's work at New Orleans, particularly as it was intended to introd 
changes in methods which were more or less experimental. 

"The work at New Orleans has now come to a close after a particularly 6 
season, during which the changes in the methods of construction have r 
thorough test, and I feel justiiicMi in recommending the application of 
methods at Natchez and Vidalia. 

** The most valuable of these changes, due to a suggestion from my assis 
H. S. Douglas, has consisted in the construction of mats and cribs at tfa 
grounds and towing them, when completed, to the bank to be protected, i 
constructing them at the latter locality, as neretofore. The finished mats i 
for New Orleans Harbor were successfully and economically towed last sea 
tance of 150 miles. 

"Interesting experiments are now in progress with a view to making so 
rial much more economical than rock for sinking the mats and cribs, using i 
the sand and clay found upon the banks of the river where these stroctui 
be sunk. These experiments so far give great promise of success. 

"The reduction in the cost of crib and mat construction secured this sea 
other no less important economies in sight, coupled with the fact that tl 
systems of spur dykes in New Orleans Harbor have, in the main, been su& 
holding the banks protected and that in no case have any spurs been actua 
in need of excessive repairs, has satisfied me that at the present state o 
of bank protection the most available method for Natchez and Vidalia is 
dike system. 

"The upper spur should be located at a point where the bank haa little* 
dency to cave, and a suflicient sum of money should be held in reserve t< 
this spur from being flanked by the current, should any change in the n 
the river occur whicli might cause such a tendency. 

"Owing to the tendency of the point of caving to work down stream ai 
the proximity of the blutt' and the presence of a bed of indurated sandy 
the foot of the blufi", which yields but slightly to the action of the current, 
pate no serious difficulty in holding the upper spur of the system^ tfa 
works should never be left without a balance of ready money, which 
applied to protecting this cnicial point against any unforeseen attack. 

"It is proposed to place the spurs at intervals of 450 feet, standing each 
a foundation mat 150 feet wide. This interval is about what experience haf 
at New Orleans, and it makes the length of bank, not directly protected by 
Just twice as great as the portion that is. 

"The foundation mat will bo of the usual New Orleans type, 2^ feet thic 
to extend from the low-water mark to a point on the bottom of the riv< 
beyond the foot of the slope. On the average this will require a mat 300 J 

"The spurs will be built of two cribs, each 6 feet thick. The upper ont 
wide, to extend from near low-water mark to the foot of the slope. And i 
one, 24 feet wide, to fill in the hollow of the curve of the* bank in the us 
This will not in all cases bring the top of the spur to a slope of 1 on 3, bi 
judgment it is not necessary that it should, and if further experience shoulc 
any necessity for doiug so, a third crib can at any time be added where rec 

"It is proposed to sink the mats and cribs with stone, or with any suiti 
stitute which the experiments now in progress may develop as having i 
weight, permanence, and ability to resist erosion. The estimates below s 
upon the use of stone. 

"As the slope of the bank is generally quite gradual in Giles Bend, vrh 
spurs are to be constructed, and the range of the river amounts to about 5 
will be necessary to adopt some form of construction to protect the bank 
high and low water, mats and cribs not being suitable, as they would rapid] 
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Eartbcn embankments revetted with stone have been tried for this purpose at New 
Orleans bat have not proven satisfactory. 

*'Id my jnd^ment what is required in this instance is a type of stractnre which 
win check the Telocity of the current in contact with the bank, but without stop- 
ping: it altogether. By this means I should hope to prevent the formation of large 
eddies. 

"With this end in view I would propose to grade the bank on the prolongation 
of the axis of the spur, and on the slope so formed drive a line of 12 or 14 inch piles, 
about 6 inches apart, in prolongation of the spur, cutting thom off at a height of 12 
M Above the ground, and bolting their heads tirmly to a couple of string pieces. 
To prevent the small eddies and rapid currents which will be formed between and 
iioiuid the piles from cutting away the bottom in the immediate vicinity, it is pro- 
posed to pave the bank with stone for a distance of 25 feet above and below each 
jrilf dike. 

"The ayerage field cost of each spur, including the shore connection, will only 
UDount to $5,500; assuming that each spur protects 450 feet of bank, this protection 
U only estimated to cost $12.20 per running foot of bank, no allowance being 
ioade, however, for the cost of the plant, as this item has usually been omitted in 
ioch estimates. 

"I transmit herewith a map of the most recent survey of Giles Bend, showing in a 
general way the location of the proposed spurs; the changes in the bank at this 
locality are so rapid, however, that the exact location of the spors can not be defi- 
oitely determincMi until they are about to be constructed. 

Eiiimate, 

Constructing 14 spurs, at $5,500 $77,000 

Reserve for protecting threatened spurs 5,000 

Care and maintenance of plant 5,000 

Administration 8,700 

Total 95,700 

Funds available. 

Appropriation of June 3, 1896 64,000 

Available balance of previous appropriations 31, 700 

Total : 95,700 

'^It is proposed to do the work by hired labor, this method being in this instance 
the most economical and advantageous to the Government." 

• • • • • • • 

The caving in Giles Bend still continues at a rapid rate, as shown on the accompa- 
nying sketch. If it is allowed to continue, the cut-off will not only do all the dam- 
^ originally anticipated, but the new levee on CowpenNeck will be destroyed and 
ftllthe money heretofore appropriated for that project, amounting to $232,252.04, will 
be wasted. If it is intenaed to prevent the cut-off, prompt and energetic measures 
are necessary. 

The amount which can be profitably expended during the fiscal year ending June 
30, 1899, is ^17,300, the balance of the estimate. If this amount can not be appro- 
priated at once, an important saving in the cost of the work could still be secured by 
placing it under the continuing contract system. 

The amount expended from June 30, 1896, to June 30, 1897, is $24,843.04, distrib- 
uted as follows : 

Office expenses (main office) $929.29 

Other administrative expenses 1,725.59 

Material for construction 8,832.98 

Construction of levee 3,642.45 

Construction (hired labor) wages 765.93 

High- water protection 1,728.54 

Snrveys....:. 83.83 

Repairs to plant 5,952.13 

Care of plant 661.60 

^ewpliit 147.07 

Miscellaneous 373.63 

Total 24,843.04 
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Money statement 

IMPROVING HARBORS AT NATCHEZ AND YIDAUA, MISSISSIPPI AND LOUI 

July 1, 1896, balance unexpended $1 

Amount appropriated by act of June 4, 1897 1 

2 
June 30, 1897, amount expended during fiscal year 

July 1, 1897, balance unexpended 2 

July 1, 1897, outstanding liabilities $1,100.00 

July 1, 1897, amount covered by uncompleted contracts 15, 378. SI 

July 1, 1897, balance available • 2 
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r Amount that can be profitably expended in fiscal year endine June 30, 1899 3 
< Submitted in compliance with requirements of sections 2 of river and 
t harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897. 

JUNCTION OF THE MISSISSIPPI, RED, AND ATCHAFALATA RIVERS, LOUIS 

A. detailed description of the difficulties in this vicinity which the impi 
are destined to rectify will be found in the Annual Report of 1892. In eenc 
these difiicnlties conBist in the silting up of Old River, the only navigable c< 
between the Mississippi and the Red and Atchafalaya rivers, so that I 
navigation is impeded and at times entirely interrupted. 

The entire Red and Atchafalaya system, whose only outlet is now thr 
channels which these works are destined to improve, comprises a total 
about 4,300 miles of navigable river when the rivers are a few feet above 
water stage. At low water the navigable portion of the Red and Atohafalaj 
is about 345 miles for a 3-foot draft and 132 miles for a 5-foot draft. 

The works contemplated have in view the following objects: 

To check the enlargement of the Atchafalaya and limit its outlet capn 
system of low relief dams or sills. 

To separate the Red from the Atchafalaya during low water and up to 
stage by means of a low dam at the west end of Tambull Island, which woo 
the Red around the upper side of the island. 

To snpply a new outlet for the Red by cutting a canal across Carrs I 
obstructing the lower end of upper Old River. 

The Red would thus always be a tributary of the Mississippi at low stage 
Atchafalaya an outlet, while the conditions at high stages would remain { 
same as they were originally. 

The plan also contemplates maintaining low-water navigation through 1 
River, if practicable, by dredging or otherwise, pending the completion of 1 
system of works. 

At tiie date of the last annual report the following work had been done: 

Two sill dams near the head of the Atchafalaya, with shore protection, co 
levees and wing levees had been completed. The sill or foot mattresses ai 
protection work of the Red River Dam had been finished, and the dam had 
s true ted to a height of 3 feet above the zero of Barbre*s gauge, excepting 
of 450 feet for the accommodation of low-water navigation, which was 5 le 
the zero of Barbre's gauge. An hydraulic dredce had been built, and : 
seasons navigation through lower Old River had been kept open continu 
dredging. 

On June 19, 1896, 1 submitted to the Commission a project for this seasoi 
as follows : 

• •«#•» 

" The Mississippi River Commission have heretofore decided that it won" 
practicable to continue work under the adopted project for the permanent 
ment of the junction of the Red and Atchafalaya rivers until the funds i 
amount to at least $300,000. I know no reason for changing this eonclnsioii 
only alternative is to continue to maintain the channel tnrough lower 
with the dredge. 

" The two sills in the Atchafalaya River are in ^ood condition, and re 
immediate repairs. Nor does there appear to be any immediate necessity foi 
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io^ the number of theee sills, as the-Atohafalaya has shown of recent yean no 
aJarmiug tendency to enlarge. 

"The dam across Red Riyer at Tambnlls Island is in a critical condition, and 
if it is intended to maintain this dam it will require extensive repairs this season. 
Iliis dam forms part of the adopted project for the permanent improvement of .the 
junction of the Red and Atcha&laya rivers, and if this project is to be carried out 
tbe dam should be maintained ; otherwise, as it serves no useful purpose, it would 
be well to abandon it altogether. Unless some change in conditions arises tending 
to increase the cost of maintaining the channel through lower Old River with the 
dredge, as haa been done for the past two years, I am of the opinion that it would 
be well to abandon the project for permanent improvement, as the cost of dredging 
is DOW less than the interest on the first cost of the permanent works plus the cost 
ef maintaining them, and the present indications are that the cost of dredging will 
be farther reduced this year. 

''The principal element of uncertainty in this question at present is the effect of 
hifh water upon the dredged channel in lower Old River, and this effect is not yet 
kDown for this season's high water. I therefore submit no project for the repair of 
the Red River Dam, and unless otherwise instructed shall not do so unless it should 
be fonnd, when the present high water subsides, that the dredged channel has suf- 
feied mueh more than it did the year before.'' 

• • • • * * « 

On the snbsidenoe of the high water an examination was made of the channel 
throagh Old River; little or no deterioration had occurred, except the usual shoaling 
oa the bar at the mouth. 

The high water had, however, been a very moderate one, the river having only 
nached a stage of 35.8 feet on the gauge at Barbres Landing, which is somewhat 
I«n than a bank-full stage. Such a stage of the river throws no light on the probable 
effect of ordinary high water upon the cost of maintaining the channel with the 
dredge, which therefore remains an uncertainty as heretofore. 

A careful exansination was made at low water in the neighborhood of the sill dams 
near the head of the Atchafalaya ; they were found in good order, little or no settling 
haying occurred since last examination, and the danger of undermining having been 
ilTeatly reduced by an extensive shoaling of the river amounting very generally to 
as much as 10 feet. This shoaling is to be accounted for by the fact that the low- 
water stage of the Mississippi River was extraordinarily high throughout the sea- 
son; this caused a strong current from the Mississippi River through Old River, 
which carried into the Atchafalaya vast quantities of mud and sand which were 
deposited on reaching the comparative slack current in the Atchafalaya. This cur- 
rent persisted without reversal for one hundred and ninety-two days, which is a very 
vnoaaal occurrence. 

No examination was made of the Red River Dam at Tumbnlls Island, as the con- 
dition of the channel in Old River did not indicate that the cost of repairs would bo 
JQStifiable. 

For the reasons set forth, the work of the ourreut fiscal year has been confined 
to dredging Old River. 

The gauge at Red River Landing reading 12.67 on August 31, with a falling river, 
the dredge Bam was sent to the mouth of Old River, where she began dredging on 
October 3. It is estimated that 11,570 cubic yards of material were dredged, and 
deposited in the stream alongside the cut made by the dredge. 

The gauge at Red River Lauding did not fall below 3.8 feet during the season, and 
the channel was dredged for a navigable depth of 5^ feet at extreme low water. 
The li^ht-draft boats, which are able to navigate tbe rivers having their outlet 
tbroQgh Old River, do not require a depth of more than 5| feet, so navigation was 
Biaintained throughout the low-water season without interruption. This result cost 
12,320.40 as compared with $8,333.19 last year and $19,3^1.29 the year before. 

For further details of the work accomplished during the year reference is made to 
tiie report of Mt. A. F. Woolley, assistant engineer, herewith. 

The amount expended from June 30, 1896, to June 30, 1897, is $12,739.30. distributed 
tt follows: 

Office expenses (main office) $3,024.68 

Other administrative expenses 1,720.63 

Dredging Old. River 2,320.40 

Repair and maintenance of telephone line i 60. 00 

SarTeys 90.63 

Repairs to plant 2,673.62 

Caie of plant 2,321.94 

New plant 527.40 

Total 12,739,30 
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Money sintenwnU 

IMPROTIKG ATCHAFALAYA A>Ji> BED EI VERS, IX>U1BIJU74« 

July Ij 1896, ImljiiK"© unexpended...... -.-**-,...,, ,- 

June 30, 18OT, amoadt exp ended during (Isoiil year -•*-—-*--- 

July 1, 1897, baln^nce nnexpended.- - .- .....*.. 

July 1, iSyTj outstanding liabilitiei ,.-.,,...,-. 

Julj 1, 1807, balance available. * , 

{Araonut tbat nun be profitably ^ixpended in Bscal year ending June 30, 18 
Sabuiitted in cfnnpliauc© wtth rcqiiireuientH el aecttooe 2 of river ai 
harbar a^ts of 1866 and 1867 and of suudry civil act of J tine 4, lB97i 

l^EW OKI^EAKS UARIIOB. 

The general object of the improvement of New Orleans Harbor ia t 

oavingof tlio banks of thf?. river within the limit* of the harbor. 

lIiHTer the approved project the work to accomplish thiiii object c 
const niction tif submerji;ed iQeliued spur dikes, with mattreas feveti 
tli6B& dikes when found necewary* 

At the date of the lu«t annual report the following work had been 
ffeueral accordance with the project above outlined i A mattre^B JjfJO f 
Sad h**on placed Just above the caving bank in Carroll ton Bend. Fii 
with continuoaa revetment covering the three upper intetvala and «o 
than one-third of the lower one^ bad been built in the Carroll ton Be 
dikes in the (ireenviile Bend; flix in the Gouldsboro Bend. In the 1 
Re^ich eight spur dikes had been completed, the foundation mattresa I 
for Ibnr others, and mattreaa revetment had been constructed betweei 
and 2, a diat^aiice of 1,020 feet, and in some of the other intervals betw 

At the date of the last annual report revetment work had been s 
aocoant of lack of sntEciaTit funds; but by the act of June 3, 1896, an ; 
of |110,CKX) wae made for thia harbor, and work was i in mediately Vf^mi 

Tht^ work accoinpliiihi'd durini;^ the year has consisti'd in the com|i 
spnm in the Third District Reachp known a^ 2^', 3^\ i', and if, foun^l 
which had been laid two years ago, and in constrnctlng foui^ new ^ 
reduce to one- half the intervale be^wetm spura 5^^ 1, 2, 3^ and 4, The 
aketeh shows the progress of the work. 

An iniportiint n'dnctiim has bt?en made this year in the cost of crib 
conf^triM tiou. One hundred and ninety- two tnousand Mjuart- fi*t»t of 
oonHtructcd and sunk at a co^t of (3.17 cents per sqtnire foot and 606,73<i 
crih work at 2.95 cents per oubic foot. Thia n^prest^nts a reiluirion of 
cent in the cowt of the work, much of whirh ia to he attributed to the i 
ment of my afjsiatant^, Lieut. Cbarlee 6. Eich^, Corps of Engineera, » 
Douglas, i expect to secure a further ijnportant economy in the exei 
work by iritrotluting some substitute for the stone used in sinking 1 
cribs, which now coustitutea one of the principal itema of expense, tl 
to hav(^ for its base the sand and clay found upon the banks of the riv 
revetnwjnt is to be huilt. 

The details of tb i s se*vson ^a work are very fully set forth in the ibccom^] 
of Mr. H, S. Douglas, aj*sistant engineer, to which attention ia respeetlii 

To Recure economy in the management of this work, regular appropr 
leafl thiin !|2lX>,0rMl pvr annum are riecessnry. In thift conriection it is t-o 
that floating pbiiif^ I onsisting of wooden biirges and stcanibnat**, det-f 
rapid ly in thin * liiiijiti^, and this ai'tion gom on just ae rapiilly when tli< 
aa when it is at work. There are other heavy expenses, for watehmeo 
tendencti, that can not be avoided when the plant is idle, so tJiat the vm 
done in New Orlciins is greatly inereaaed by the irregularity and inadc 
approprialiouB. 

The amuuut that can be profitably expended during the flacal ye^ 
30, l!§9*j, is iF;M)0,OfCi. If this amount can not be appropriated nt once^ i 
saving in the cost of the work i^ould stiH be secured by placing it ua 
tinning contract system, which would enaMc the engineer iu charge i 
and carry on the work aysteinaitieally. This can hardly be ilone when 
priations are made eume years and there is on certainty aa to whethoT ^ 
any at all for the next year, 
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The Mnoant expended from Jane 30, 1896, to June 30, 1897, is $62,777.25, distribnted 
as foUowB : 

Office expenses (main office) $3,171.01 

Other administrative expenses 5,194.89 

Hftt«rial for construction 14,847.04 

Labor on construction 15,916.80 

Sobeistence 6,1.57.65 

Surveys *. 267.20 

Repairs to plant 12,699.17 

Care of plant 3,093.85 

New plant 2,440.14 

Total 62,777.26 

Money statement. 

IMPROVING HABBOR AT NEW ORLEANS, LA. 

Jnlyl, 1896, balance unexpended $120,684.55 

Jone 90, 1897, amount expended during fiscal year : 62, 777. 25 

Jaly 1, 1897, balance unexpended 57,907.30 

July 1, 1897, outstanding liabilities 350.00 

July 1,1897, balance available 57,557.30 

[Amount; that can be profitably expended in fiscal year ending June 30, 1899 300, 000. 00 
<! Submitted in oompliance with requirements of sections 2 of river and 
1 harbor acts of 1866 and 1867 and of sundry civil act of June 4, 1897. 

DREDGING (FORDS CROSSING). 

Under anthority of a resolution of the Mississippi River Commission of November 
19, 1895, the dredge Bwm was moved to Fords Crossing during the low-water season 
aa soon as she co^d be spared from the month of Old River. 

A survey was made and a channel laid out as shown on the sketch herewith. The 
best water on the bar was 6.4 feet below extreme low water. 

Actual dredging was besun on September 28 and continued until October 22. A 
channel 1,900 leet long and 100 feet wide, with a depth of 12 feet below extreme low 
water, was obtained. 

The river at Fords Crossing fell to its lowest point on Sejpteniber 26, which was 5 
feet higher than extreme low water. No difficulty of navigation was experienced. 

The amount expended from June 30, 1896, to June 30, 1897, is $1,964.81, distributed 
as follows: 

Administrative expenses $465.00 

Subsistence 362.23 

Hired labor 992.08 

New plant 145.50 

Total 1,964.81 

Money statement. 

DRRDGES AND DREDGING. 

Amount allotted $1,964.81 

June 30, 1897, amount expended during fiscal year 1,964.81 

SURVEYS, GAUGES, AND OBSERVATIONS. 

Very little work of^this character has been done during the past year. Compara- 
tive sections of the Mississippi River were sounded at Bed River Landing, CarroU- 
Wq, and Pointe a la Hache in compliance with a resolution of the Mississippi River 
Cominission. A survey of the channel at Fords Crossing was made in the month of 
September for the purpose of determining what work would be necessary to secure 
& navigable channel during the then approaching low water. 

Soundings have also been taken over the sill dams in the Atchafalaya River to 
determine their condition and the gauge at Barbres Landing, at the junction of the 
H«d and Atchafinlaya rivers, has been maintained as heretolore. 
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The amount expended from J one 30, 1896| to Jane 30^ 1897, ie |! 
as foltowat 

Offi*'i> expeiipes (maio dffiod)..,„,„. „ 

Other admiuiatrati ve exi^otiiee - . , , , ^ , - , . * . ^ - * 

Field work and draftiug .„,.. , „ 

SubftisteTice **,<-, .,,-^ .*....-, , *.,, 

RepaJTft to pliint --..- _,_<>,,---,,,,,-- ,-. 

C«re of pktit .--.<- -,-,.--i-. .-,, 

Newplftut, ,,,. -->,-,<-.----->--- .*,.,„„. 

T^taU-.--— -„ -...--„ .„- *„-• 

Money statemenL 

SXTRTKYSf GAUGES, ANI> OBSEIIVATIOKS* 

July 1, 1896, balntioe uneipende^L . , *.-.- 

Jane 30, Ibdl^ amount expended during tiical year. ...* 

JnJy 1, 1897, balttOftO nneipended... * , 

r Amottutthatean be profitably i^xpended In fiBcalye»roiiding.Iiui 
i SttbmUtpd in compliance ^ith refiDirenients of spctiouH 2 of i 
I harbor acts of 1866 and 1867 and of Hundry eivil mat of J tine ^ 

For work eonnecf ed with leve« constrnctjon *od maintenauoe 
divided intosoTDn levee difitrictH, B» follows: 

Tbo Lower Tensaa Leveo diHtriet, right bank, wUieh extends fr 
of the four 111 district, oppoi^it-o Warren ton, to the mouth of Red 
trict the levee syatem is continnotia from the upper end to a jj 
Fairview Lfiuding, 131*5 miiee by^iver, leaving about 26 raUea u 

The AtehafHr]fl.ya Levee distriel, right bank, whieh extends fxoi 
River to the heml of Bayou Lafourcne, a distance of 122 miles I 
system \n t^ontinuons in this difltrlct. 

The Lafourehe I^evee dislf tet, right bank, wMeh extends from 
Lafourche to Kow Ofleana. The dietance by TiTST is 78 miles, a: 
ia continuous. 

The Barataria Levee district, right bankj which extendi from 
Head of the Passefl, 82 1 niije^* The levee ay a tern m eontinuoua 
7L5 miles. 

The Hoinochitto Levee district, left banki created by a resoIntii:i 
River Commission, November 19^ 1S04, whieb extends from the i 
Rivt!r to Baton Rouge, 238.5 miles by river. There are as yet ri' 
trict 4>X€:t>pi ^1 few detached lengths built by privat-e parties. 

The FouteUartriiin Levee diBtriot, left bank, which extonda fr 
Nt^w Orleans, 123.5 miles* The levees are continuous. 

The Lake Borgue Leveo district, left bank, whleh extends fr 
the Head of tho Fasaes^ dl tnilei** The loveo lyscem at present o 
St. Philip* coverin^^ 70 mil tN* of the river. 

Attention is invited to the aocompanying reports of Mr, W. * 
engineer, and Mr. H. B, Watson, surveyor. 

The levees in this district have been built, wholly ot in part, b; 
tho levee boards of the various levee districts, by the State of 
the United states. 

TUa iirit levees built by the United Statics wore constructed in ] 
the last aunnal report the work done by the Federal Govcrnmei 
tiict amounted to 17^977, tS8 oubio yards, rrmtlting in the United 
strncted, in whole or in part, 52 per cent of the total effective leng 

The fiiTids avaibvble for levee coustrnction in this district Ma; 
to $ 1 5^ , 29^ .84. This amount w as s u bn r*f] ue n II y iuere tmed to ^Rl . 
merits iuad# June 22 from the ap|iropr3ation of June 3, 1^96. 

The contracts for levee construction awstrded during the veaico 
amount to 1,77^^830 cubic yards at an average contract prlee of 
pared with 4,658,342 cubic yards at 10,3 cents for the prctsedlng 
in cost is due to the comparatively small amount of work done an 
small amount happened to be in local i ties where the work is ahv 
than the ftverjige. 

No work has been done in the Homoehitto L«vee district, ti 
fiindi availabli':. 

The dt^tails of the work accompliBhe4 during the year in ih^ 
given in the following tsiblci i 
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Fourth dUtriet levee$, 1896-37. 
LOWSB TSNSAS LSYBE DISTRICT. 



»Of 1«T«6. 



KflM 

Mow 
Cairo. 



OontnMstor. 



Length 
ofUne. 



Length 
of axis of 

river 
covered. 



Grade of 
levee above 
highest 
known 
water pre- 
vious to 
1M7. 



Hard Thneii, Vflson. . 
Sverxreens 

Seetloiil 

SeetioBa 

Seettoni 

SeetionT 

Bondanuit: 

Seetionl 

SeetionS 

Whiter Qnartera, seo- 

tionT. 
Harpers, section 1 — 
Cottage Home^ sec- 
tion 2. 
Rifle Point, section 4. . 



13 { lioto. 



CB7 



687 
887 



64S 
641 



661 



687 
7W 



R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 

R. 

R. 



McOoire A O'Donnell. 



BattO'Brifln. 

do 

.....do 

....do 



J.G.Boiinr 

.....do..... 

Charles O'DonneU . 



C.D.Leeper . 

.....do ..!:... 



MaDning ft Oibson . 
James R. Karlow . . . 



Feet. 

6,600 

1,660 
1,200 
1, 200 
1,200 

8,448 
8.600 
2,752 

6,859 
8, Ml 

4,447 
4,507 



4,000 

1.500 
2,500 
2,000 
2,000 

8,400 
8,360 
2,200 

15,700 
8,900 

4,500 
4,500 



F€€t. 



y©. 



Name of levee. 



Seotiofli. 



Crown. 



Land 
slope. 



River 
slope. 



Newer 

enlarse- 



▲verage height. 



Above 

old 
levee. 



Ground 
sar- 
faoe. 



Bmbaok- 
inent. 



Bxcava- 

tlons. 



Hard Tlinee, Wflson . . 

Evergreen: 

SeeUonl 

Section 2 

Section 6 

Section 7 

Bondarant: 

Section! 

Section2 

8 I Winter Qnarters, sec- 

tion?. 

9 I Harpers, section 1 

10 I Cottage Home, sec- 
tion 2. 

U ; Rifle point, section 4. . 
12 MoroT: 



Feet. 



atoi 



8tol 
3tol 
3tol 
8tol 

3tol 
8tol 
8tol 

8tol 
8tol 

3tol 
8tol 



atoi 



8tol 
3tol 
8tol 
8tol 

Stol 
8tol 
8tol 

8tol 
8tol 

8tol 
8tol 



Bnl«rge- 
ment. 

..do... 
....do... 
....do... 
....do... 

..do... 
..do... 
..do... 

..do... 
..do... 

..do... 
..do... 



FeeL 
0.7 



8.7 
8.7 
8.7 
3.7 

8.2 

8 
8 

2.4 
2.6 

8.2 
8.5 



Fui, 
14.8 



12.1 
12.1 
12.1 
12.1 

12.4 
13.1 
13.8 

12.7 
18.2 

11.7 
10.1 



Otitic yda. Oubicydt. 
8,603.68 97 



21,018.28 
15,57L82 
16,531.56 
15,439.59 

31,881.28 
30, 126. 22 
28,288.86 

42,937.32 
31,005.88 

43,704.98 
87,967.79 



20.63 
18.45 
89.75 



2L02 
485.75 



616.28 
10.67 



849.49 
73L25 



Ko. 



Name of levee. 



Total 
yardage 
paid for. 



Price 
per 
cubic 
yard. 



Total 



Bate of 
contract. 



Work 
com- 
pleted. 



Bistnnce from 
center of levee 
to river bank. 



Katiire of 
^ver bank. 



Hard Times, Wn- 



Xvergreen: 

2 Seetionl... 

3, SeoUon2... 

4 Section 6... 

Section 7... 

Bo&dorant: 

Seetionl... 

Sectioii2. 



(hi.yd9. 
8,790.68 



OenU. 
n.70 



Winter qnarters, 

aeetionT. 
Hsrpov, section 1. 

Cottage Home, seo- 
tion2. 

Kifle Point, sec- 
tion 4. 

Moro. 

ENO 97 



21,018.23 
15,592.45 
16,550.01 
15,479.84 

81,881.28 
30,147.24 
28.774.61 

43,553.60 

31,016.56 

44,064.47 

38,719.04 

^237" 



9.48 
9.48 
9.48 
9.48 

9.86 
9.25 
18.96 

8.60 

10.49 

9 

8.50 



$1,028.61 



1,98L65 
1,470.87 
1.560.67 
1,459.70 

2,949.02 
2,788.62 
4,022.69 

8,746.61 

8,268.64 



1896. 
July 15 

1896. 
Oct. 15 
...do... 
...do... 
...do... 

...do... 
...do... 
Sept. 5 

Dec. 14 

Sept. 5 

Oct. 15 



8,964.90 
8,291.12 Sept. 5 



1896. 
July 20 

1897. 
Mar. 29 
Mar. 16 
Jan. 5 
Jan. 18 

Feb. 20 
Mar. 9 
Mar. 18 

....do... 

1896. 
Dec. 22 

1897. 
Feb. 11 

Mar. 3 



Feet. 
9,500 



Feet, 
12.800 



3,000 
4,000 
2,800 
2,000 



600 
1,100 

2,000 

2,000 

2,200 

320 



2,900 
9,000 
8.700 
2,800 

1,760 
4,800 
2,000 

9,000 

4,500 

2,800 

750 



Feet. 
11,000 

8,500 
6,000 
6,000 
2.400 

1,850 
3,000 
1,800 

7,000 

3,500 

2,400 



Caving. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Stationary. 

Caving. 

Do. 

MaHng. 

Caving. 
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Fourth di9trhi Ut^mif l-?|R6-^— €011 tinned. 
ATCHAFAL^rA LEV KB WaTSICT. 




Kci. 


ITame of laye^ 


MtlM 

b4']ow 


Bank, 


CoatrActor. 


Length 
of jibf. 


of A\ 


1 


Sniit'hliiiiiL..... , .. 


76a 

787 
757 
767 
707 

7«3 
7S3 
788 
7S3 

im 

783 
753 
783 
783 
789 

787 
7«7 

787 
794 

717 
797 

m 

797 

802 
802 
602 
803 
806 
806 
807 

Bi:r 

8U 
812 
812 

sss 

flSS 
835 

837 
827 
837 
683 
885 
7115 
797 


R. 
B. 

R. 

R, 
R. 
R. 
R. 

R. 
R. 
11. 
R, 
R. 
R. 

R. 
It 
R. 
It, 

JL 
R. 
R. 
R. 

R. 
K, 
R, 
It 

R. 

R. 

R, 
R. 
R. 
R. 

R. 

& 
R. 

K 

a 

R. 
R. 
R 


E^ P. Wblte 


F€tt, 

961 

5J0O 
4900 
4,800 

3.CMX) 
2.UD0 
2.000 
s.noo 

2, QUO 
3,000 
3.000 
2.000 
3,000 

l.Eli 
a, 300 

3.300 
3.302 
3.113 

1.600 

i.ocn 

t40a 
t47& 

4.200 , 

4. 2'10 
4,Tl30 

4.127 1 

3. ems ' 

4,401^ 1 

3, 300 
2, in>0 
3.300 

2,200 
2,100 
3,43S 

2,300 
2,200 
1,100 

m 

4,180 
7.400 
3,400 


F« 


7 


EiiDii^ 111 Smitblmicl; 

Sc*rtii>ii 1 .. ,,.,.' 


MuLAnghHii Bro»* * , 
*».. do ., ....^■. 


s. 


;i 


Sei-riuii 2 -_._...^. 


% 


A 


Serllon 3 -• *. -r 


,.,..do * * . . 


% 
4. 





S^iitioii 4-..- 

B*<H'uiir4n to Longwiiod: 
Si'tti^D L^«,^. ...«,.,, 


do ....,.„..„». 

.... do 


T 


Section 2.^-,,,-,,-, 




n 


Section 3.— .-....--»»... 


...*,do „... 







Soefion 4 -„- *, 

Serll.m 5 

tMicliuti 10,. 

Section 11. ., 

St^tiftn 12 ._. 

8#ctioii 13 


,.., do ^.*.,.. ***. 




10 

11 


,,,..do..... 

.....do .- 


\ ^ 


m 


. .do -^,-,,...*. 




13 
14 


do. ,„. 

^do ...... 




1A 


&ctinn 14 -,..* *.*^..** 


do ., 




lA 


St^cthrti 1., — .*_,.*.,-,. 
StH'H-m 2,,.,— -*...,.* 
f^flrtiim !) . .«. 


.....do ...... 


3, 

3* 


T7 


...,.do ...... ...... 


11 
1ft 


.....do 

Jtoipfl It Ifsrldw... 

F.M.MqLauglillo... 


2, 
3, 

1 


fO 


Point €1 Coupe*: 

f^'linii 1 - . . 


?1 


tkictiou 3, 


h 


32 


Section 3 *,. 

Bff.lian 4 


Ji^tatm K. Marlow.., 
... ,d* 


3; 


''4 




C- R. BiuiiBroit .,..._ , 

do., 

.... do ....*...,,... 


4, 


?fi 


ivvtlnij 3 , 


4^ 


'^ 


ikirUiiD 4...... 


4, 


77 


Soc(t«II 6., ... — . 


dd ._.... 


5^. 


28 


&to««w»U 


McLftiiglillDg Brott. . 
...do .............. 

.....do .............. 


4. 


39 

^0 


St. Ctaude 

GniOil Buy ^ -»♦ 


3. 
4, 


711 


Hfirlilandto WiMwoodi 


3 


int 


St^iiloii 2 , ^.- 


....do * 


i 


^3 


ti&ctioiL ^ __* ._* 


do..,...- 


n. 


34 


¥lK*i:'tioo 0.....-,.*, »■>. 


,. ,^a 


5, 


39 


BellpViLle lo All^tididaE 


.....do 


a. 


36 


iSrrtion 2h-.* 


I 


37 


Sur'tioU 3 4 


do ...... .. 


3, 


3g 


Viol* rr. Hclraont: 

i3*H'lion 1 


do 


2. 


39 


,,.,dg . 


2t 


40 


Knriinu 3.^,,..,..,^.„.. 


.....do. 

J.M.SdUIfbh. 

. .. do . ........... 


1, 


41 


EvBiilLai 




42 




4 


43 


R*mI Itivur LimdinR 

Pooho to MorgJLiisik, B«itn|(Jii3 


B. P. WWte... ..,.._ 


% 


M 


do 


% 









m. 
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Fourth district lerees, 755^97— Continued. 
ATCHAFALAYA LEVEE DISTRICT— €k>ntiiiiied. 





Name of levee. 


Section. 


New or 

enlarge- 
ment. 


Average 
hefghl. 


Embank- 
ment. 


Excava- 
tions. 


you 


Crown. 


Land 
slope. 


River 
slope. 


Above 

old 
levee. 


Ground 
sur- 
face. 


1 


.S>nHMftiMl 


F«et, 
8 

8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 


8 tol 

2i tol 
24 tol 
2i to 1 
2{to 1 

8 tol 
3 tol 
3 tol 
3 tol 
3 to 1 
8 to 1 
3 tol 
8 to I 
3 tol 
3 tol 

3 to 1 
3 to 1 


3tol 

3 to 1 
3 tol 
3 to 1 
8tol 

8 tol 
3 to 1 
3 to 1 
3 tol 
3 tol 
3 to 1 
8 to 1 
3 to 1 
3 to 1 
3 to 1 

3 to 1 
3 to 1 


Eularge- 
meut. 

....do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
.-..do... 
....do... 
..-.do... 
....do... 

...do... 
....do... 


Fett. 
4.S 


Feet. 
18 

11. S 


Chancy dM. 
6,756.86 

28,061.67 
25.200.10 
25, 301. 36 
26, 376. 28 

15, 103. 70 
13,383.47 
15, 768. 16 
18, 211. 86 
16, 352. 32 

9,443.88 
10. 193. 11 

8, 719. 30 
12, 530. 95 
11,262.71 

28 1M 77 


Cubieydt. 


2 
3 

4 
5 


Ennis to Sinlthland: 
Section 1 


258.87 


Section 2 


4.2 11.5 
3.0 11.2 
1.9 1^1 


333 91 


Sections 


24 18 


Section 4 


421. 76 


6 


Bacconrci to Long- 
wood: 
Section 1.- 


2.8 
2.8 
2.8 
S.8 
2.8 
2.8 
2.8 


14.4 
14.4 
14.4 
14.4 
14.4 
14.4 
14.4 


26 89 


7 


Sections 


12.71 


8 


Sections 


23.11 


9 


Section4 


33.33 


TO 


Section 5 




M 


Section 10 




1? 


Section 11 




13 


Section 12......... 


2.8 14.4 
S.8 14.4 
S.8 14.4 

S. 8 17. 6 




14 


Section 18 


48 


IS 


Section 14 


72.81 


1A 


Poche to Morgaoza: 
Section 1 


2,367.18 
67.15 


17 


Sections 


S. 8 1 17. 6 '20 Sift AA 


17(1 








59.25 


IS 

IBa 
1» 

20 
21 
22 
23 

24 
25 

1? 

28 


Sections 


8 


3 to 1 


3 tol 


Eularge- 

nient. 


2.8 


17.6 


43, 422. 40 


92.43 




3,568.58 
619. 75 


Fanny Richie 


8 

8 
8 
8 


3 to 1 

3 to 1 
3 tol 

3 «A 1 


3 to 1 

3 to 1 
3 to 1 
3 to 1 


Enlarge- 
ment 

....do... 
do ... 

An 


S.7 

S.1 
2.1 
S.1 
S.1 

3.8 
3.8 
S.8 
S.8 
S.6 
3 9 


12.7 

15.8 
15.8 


26,453.11 

19,380.20 
lit. 406. 27 


Pointe Coupee: 

Section 1 




Section 2 




Sections 


15.8 1.T41.^.20 


1,470.87 


Section 4 

Alanlca to Lakeland: 
Sections 


8 3 tol 

8 Site 1 
8 2 to 1 
8 2 to 1 
8 2i to 1 
8 94 m 1 


3 to 1 '....do... 

3 tol |..-.do... 
3 tol ....do... 
3 to 1 '....do... 
3 to 1 ....do... 
3 to 1 ....do... 

8 to 1 >1n 


15.8 

12.7 
12.7 
14.9 
14.9 
11.2 

IS A. 


19, 024. 84 

25,856.80 
26, 450. 30 
26,948.07 
26,048.43 
13, 755. 85 
30, 770. 66 
28, 180. 13 

20, 952. 72 
21, 184. 56 
23.974.90 
30, 312. 54 

20, 206. 18 
^. iftAll 


479.92 


Section 3 


523.77 


Section 4 


58.20 


Sections 


1, 713. 71 


Stonewall 




St Claude 


8 
8 

8 
8 
8 
8 

8 
8 
8 

• 8 
8 
8 
8 
8 
8 
8 


2} to 1 
3 to 1 

2i to 1 
2i tol 
3 to 1 
3 to 1 

2^ to 1 
24 to 1 
24 to 1 

24 to 1 
24 to 1 
24 to 1 
24 to 1 
24 to 1 
3 to 1 
3 tol 


18.67 


30 


Grand B4v 


3 to 1 

8 to 1 
3 to 1 
3 to 1 
3 to 1 

3 to 1 
3 tol 
3 to 1 

3 to 1 
3 tol 
8 to 1 
8 to 1 
3 to 1 
3 to 1 
8tol 


....do... 

....do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 


S.3 ! 15.1 

3. 8 13. 5 
3.8 13.5 
1 17 
1 17 

4.8 14.5 
4. 8 14. 5 




ll\ 


Highland to WUd wood : 
Section 1 




n 


Section 2 


166. 79 


33 


Section 8 


751. 37 


M 


Section 9 


177.54 


35 


BelleruletoAUendale: 
Section 1 


75.33 


36 


Sections 


8.89 


37 


Sections 


4.8 ' 14.5 36,441.25 

4.7i 14.4 20,516.83 
. 4.7 14.4 1 19,890.19 
4.7 ' 14.4 20.2i» 




38 


Viola t4i Belmont: 

Section 1 


463.78 


Section S 




40 


Section 3 .......... 


76.40 


41 


Evan Hall 


.6 9.5 
2 1 10.5 
1. 6 16. 2 
2.8 1 17.6 


2,210.20 
13, 849. 09 
59, 200. 96 
36,88L60 


2, 828. 50 


4? 


Smokebend 


344. 63 


43 
44 

44« 


Red River Landing 

Poche to Morganza, 
section 3. 


2, 469. 97 
58.37 

6, 429. 17 














1 
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Ftjurih diilnct fererf, /^56-'.97— Con tinned- 
ATGHAF4L.ATA LEVKE DISTEICT— CootJunfflt 



K0, 






I 



17 

Ua 

18 

1» 

20 

2a 

39 



35 



I'll 



Natue of levee. 



BinltMAQd 

Ennirt to Smith- 

Section 1-^.,,, 
Bection 3.,,... 
Soctloo S., — 

Seollon 1 

RmsxoxiTiii loT^D^^ 

Secaon 1...... 

Section 9..*... 13,396.16 
SoctioD 8 15, 7^1.27 



ToIaI 
jnrdiij^tj 
p«3^ for. 



Cu.vdf. 



20. 320. $4 
36,79i.04 



Ifi, ISO.M 



Saotlmi 4.. 
SeetLon S.. 



Section ID.... 

BetriEoo 12.... 
SttCtioD ]3.».. 

Sectioti H 

PcM3bi) te Mor- 
gkidSEA: 
Bei^tlon 1 



Section 5.. 



Fumy Rlchla,. 

Pof Dl^ C(»upee : 

Bectlwti 1... 



SectioD 3 

SeoiioQ 4 

Aleekii to Lak«^ 
land: 
Section 2 

ScfiitJaQ 4^- — 

St!r(i(»B 5..-_.. 

8t4)m*wnll,.** 

St I Ijniilo. -.,►... 
Grand llftT. ...... 

nitslilArid'toWJltl 
worn] I 

SpctlfiS) 1 . 

SsfHfttioii 3...... 

Sertlou S..,,,. 

gff^tJnti ft .. 

Belle vaLe to Alleti- 
dale; 



ie.24&,l» 
16,a&i32 



Price 

per 
TTibic 
yard. 



13 



Totut 

C04t. 



I>ateof 

ooatraot 



tSlO. 821 



a.l.'i 2,224 «^ 

8 45 2.l57,(ia 

8.45 2.140.00' 

S.4fi 2,201.44 



443. «8 
IflH.ll 
710.30 

335.52 



533. fl5' 
5SA.0i; 
M.25 
514. h3 
508.58 
072.^0 



390.20 
403.27 



14.S86-07| 

ifi, 024. sa 



2fl, 3381 731 
2l!.083.07i 

3;7,oa«.2T 

27,782.14 
13.755.H5 
30,78a. 33 



2^189.13 10.90 



Section 2.. 

Section 3...... 

Viola to BelmoDt: 

6(!ction I 

Section 3, 

SeotJon e. 

Evas Hall 

StDokebend 

Bed Hi ver Landing 



20,062.72 
21. 351. 35 
24,728.37 

30, 490. oe 



20,2&l.fil 



20,175 
20,441.25 

20,980.41 
li»,J^dO.]0 
S>,3f75 40 
5,038.70 
14,194.62 
ei,e70.93 



44 F^he to Morgan bo, 030. 9T li 5,171.59 

Ml, tectleQ 3. I [ 

44o...... 6,420.171 0.50 ilO. 77 



16 
12 

9.50 
J4 

O.U 

8 

13.50] 

n 



8.50 



7.73 
7,73 
7,73 
l.Ts 
8.45 
8.45 



10,90 
10.90 
19 
11 



9.90 



1^. 
Maj 4 



Mar. 21 

...do.. 
...do... 
...do.. 



t>2m41 
U 071. TO 
1, 283. 90| 

1,459.82;. 
1, 308. 19 . 



840.05' 
L, 1S2. 38 

820.47, 
1, 133, ll! 
1,020.00, 



4,8^.43 
3, 550. 42 

5,ai 

8,092.08 

359. 02 

2. 165. B3 

2.617.68 
1.694.09 

1, 330. 75 
1, 617. U 



2,035.83 
3,Og5.79 
2,087.59 
2,146.01 
1. 102. 37 
3,601,70 
2,959.98 



2,283.85 
3,327.30 
4,687, 
3,358.01 



1,007.87 



Mav 4 

...do .. 
...do.. 

..d«.. 
..do.. 

..do.. 
..do.. 
..do.. 
..do.. 
...do.. 



..dp.. 

,.do.. 

.do.. 



».»0 1,997.33 
0.99 2,023. 



9.90 
0.90 
0.90 
B.50 
8.50 
34 



077. 

900.12 

017.16 

428.20 

aOft.T7 

101.02 



May 37 
Not- IJ 



Mar 27 
. . .do . . 



Mar. 21 

...do., 
...do.. 
...do .. 
.,..do,, 
...do., 
Jul; 8 



..do... 
....dp.. 



Mar, 31 



do,., 

.do... 

....do.. 
..,,do.- 

...do.. 

Mar. 27 

...do .. 
May 4 



I 



I 



...do. 



Work 
pleted. 



itoe. 

Hot. 38 



Ewpt n 

Jiilv i!7 

July 3 
July 27 



Oct, li 

OcL 16 
Kov. 38 

1807. 
Jan. 15 
Feb. 16 

1896. 
Nov. 30 
...do.. 
...do... 
Deo. 10 

...do ,.. 



Oet 13 
...do... 
Not. 17 
...do... 
I>ee, % 

1897. 
Mar. 13 
...do.. 

1896. 
Sept n 
Sept. 3 



Joly 2f7 
July 3 
0«s, 23 
S«pL 10 
Ooi B 



Jolj 23 

Nov" 2 
Oct. B 



Ad«. 3 



SepL 16 
...rdo... 

June 19 

...do... 

...do... 

'.%'. 

Oec. 18 

18S7. 
Mar. SO 



ter nf Ictvee t 

lirer bank. 



Oreat 
eat. 



Fe^i 






33014 



10,48011, 
12,220, 8,00u 
8,0<I0 1,000 



} 1,300 



AV9 






S 

0.0 

4,0 
1,0 



',64023,0 



1, ISO l,420f 1,2 
770] 1,420 1.0 



000 



1,100 



340 



1,500 
1,370 



f,W 



100 
05 

135 

140 

2,000 

1*470 



1.040 
1,0W 
3,000 
3;,0W 



351 



620 
171 

275 
275 
260 
2CM) 
100 
570 



650 



2,370 

2.370 



500 



330 
290 



3,0 
1*« 



53*>; -^ 

4.000 3,11 

a; 550 2,(1 

1,^ 1,€ 



1,900 1,1 

1,300 1,^ 

§vOOO- 5.n 

81,000' ^,a 



050 

706 

554 

405 
350 
210 
440 
t550 



1,780 1,S 



6 
4 

12 
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Fourth diBtrid levees, i^9&-^— Continued. 
LAFOUBCHS LEVSB DISTRICT. 



No. 



'Stmt of levee. 



MUee 
below 
Cairo. 



BftBlL 



Gontnctor. 



Length 
of l&e. 


Length 

of ax IS of 

river 






Jtet 


JM. 


J. 800 


2,780 


6,746 


6,030 


5,178 


6.178 


6,228 


6.000 


4.277 


4,W7 


3,400 


8.290 


6,900 


6.000 


4.242 


4.170 


8,783 


8.720 


4.100 


4.000 


4,100 


3.980 


8,000 


3.880 


8,900 


8.820 


2.844 


2.680 


8,227 


8.160 


8,800 


8.660 


4,084 


4.000 


6.000 


6,770 


8.666 


2.870 



Grade of 
levee above 
hif^beet 
known 
water pre- 
vious to 
1897. 



10 
U 

13 

14 
15 

IS 
17 

18 



Peytavin 

Secacnts 7. 8, 9. and 10. . . 
Sections 80. 81, 32. and 33 

Point Pleasant 

SectloDa 86. 87, 88. and 39 

LaPiee 

StJamea Cbnioh 

St. Jamea Estate 

Homea Plaee to Pikea 

Peak. 
Yaloour Alme: 

Seetionl 

8eeUon2 

StMrtoKillona: 

Seetionl 

SeotionS 

Aabtott 

Lone Star 

Vkliflekl: 

Seetioal 

8eeti«n2 

Coilnmbla €harden, sec- 
tion 1. 
Davia to Lone Star, leo- 
lioaa. 



887 
887 



896 



982 
940 
941 



966 

956 



R. 
B. 
R. 
B. 
B. 
B. 
B. 
R. 
R. 



R. 

R. 

R. 
R- 
R 
R 

R 
R 

B. 

R 



Sollivan & Curtis. . 
Donovan Sl Daley . . 

do 

Sullivan &Cartis.. 
Donovan Sl Daley.. 
Sollivan & Curtis., 
Jolin C.Hodge 



JWt 



Sullivan &CnrtlB. 



.....do . 
..do. 



.....do , 

.....do 

Donovan & Daley. 
...do 



..do. 
do. 



....do 

y iotor Adema . 



8 
8.6 



He. 



seflevao. 



Section. 



Crown. 



Land 
slope. 



Elver 
slope. 



New or 
en large- 



Average height. 



Above 

old 

levee. 



Ground 
snr- 
ftMse. 



Embank- 
ment. 



Exoava- 
tions. 



Peytavin 

Sections 7. 8, 9, and 10 
SectionaSO. 31,32.and33 

Point Pleasant 

8eetione86. 87.88.and 3^ 

LaPiee , 

StJamea Church 

StbJamea Estate 

Romea Place to Pikes 

Peak. 
Yaloour Alme: 

Seetionl , 

8eotian2 

StartoKinonn: 

Seotionl 

Seotiott2 

Aidkton 

Lone Star 

Pairfield: 

Seotionl 

Seotion2 

Columbia Garden, seo- 

tionL 
Davis to Lone Star, 
2. 



FuL 



2|tol 



2|tol 



8tol 

3tol 
8tol 
8tol 
8tol 
3tol 
3tol 
8tol 
8tol 



8tol 
3tol 

8tol 
8tol 
8tol 
3tol 

3tol 
8tol 
8tol 

8tol 



Enlarge- 
ment. 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 



....do. 
...do. 

...do. 
....do. 
....do. 
....do. 

....do. 
....do. 
....do. 

....do. 



Feet. 
2.1 

L5 
.8 
2 
1 

1.8 
2 

2.1 
1.2 



L4 
L4 

2 
2 

1.6 
L4 

4.2 
4.2 
3.5 

2.6 



Feet. 
18 

10.2 
10.7 
10.1 
10.7 
1L6 

n.9 
ia9 

U 



9.8 
9i8 

12.1 
12.1 
12.6 
ILl 

14.3 
14.3 
10.5 

16.8 



Ou.yde. 
11.666.08 

13,049.96 
13.662.90 
21,004.49 
18.353.06 
12,480.44 
25,876.97 
17,690.16 
12,868.U 



17,884.60 
16,880.88 

19,516.99 
19.968.87 
14,968.34 
14,148.57 

27,034.41 
25,738.84 
28,420.81 

22,975.79 



Ou.yde. 
9.86 

89.46 



106.20 
410.80 



7a 78 
10 



275.82 
286.47 

43.94 
170.89 
43.25 



100 

938.10 
2,568.57 

700.21 



i t' 
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No. 



Fourth disti'ict leve^Sj i^Pe-P7— Continued. 
LAFOURCHE LEVEE DISTRICT— Continued. 



Name of levee. 



Total 
yardage 
paid for. 



Peytavin 

Sections 7, 8, 9, and 

10. 
Sections 30, 31, 32, 

and 33. 

Point Pleasant 

Sections 36, 87, 38, 

and 39. 
LaPioe 

St. James Charob. . 
St. James Estate. . . 
Homes Place to 

Pikes Peak. 
Yalcour Aime: 
Section 1 

Section 2 

StartoEillona: 
Sectionl 

Section 2 

Ashton , 

Lone Star 

Fairfleld: 

Sectionl 

Section2 

Colambia Garden, 

section 1. 
Davis to Lone Star, 

section 2. 



Cubic yd9. 

11. 574. 43 

13,139.41 

13,652.30 

21,110.69 
13, 763. 86 

12. 480. 44 

25, 947. 05 
17, 600. 15 
12,368.11 

17, 659. 82 

16, 117. 35 

19,560.93 

20, 139. 76 

15, OIL 59 

14, 143. 57 

27,134.41 
26,677 

30, 989. 88 
23,676 



Price 

per 

cabic 

yard. 



Totsl 
cost. 



Cents. 
9.8S 

H 

9.89 
H 

9.89 

10 
10.90 
9.89 

9.89 

9.89 

9.89 

9.89 

10.70 

10.70 

10.70 
10.70 

10.70 
13 



$1, 144. 71 

1, 226. 35 

L 264. 88 

2.087.82 
1,284.63 



1. 



19.17 



Date of 
contract. 



1896. 
July 17 

Dec. 11 

...do... 

July 17 
Dec 11 

July 17 



Work 
com- 
pleted. 



2,594.71 Jan. 20 
1,918. 42.... do ... 
1.222.711 July 17 



1,746. 56,.... do. 
1, 594. 00 ... .do . 
1,934. 58.... do . 



1, 991. 62 

1,606.24 

1, 513. 36 

2,903.88 
2,854.44 

3,315.91 
8, 077. 88 



....do... 

May 4 

....do... 

....do... 
....do... 

....do... 
Feb. 13 



1896. 
Nov. 28 

1897. 
Mar. 18 

...do... 

Mar. 24 
Mar. 6 

Mar. 8 

1896. 
July 22 
July 6 
Aug. 27 



DUtanoefrom 

center of 

levee to river 

bank. 



,1 



Ft, Ft. Ft, 
90! 240, 130 



100 650 370 
170 270 200 



330; 250 
210 170 



56i 260! 140| 



1897. 
Jan. 21 

1896. 
Nov. 17 


Oct. 13 


....do... 

1897. 
Mar. 6 

1896. 
Oct. 8 


Dec. 26 
....do. 


Sept. 16 


Dec. 4 



120 t27 
110 292 
418 725 

580 760 
340 700 
250 320 
160 

430 
370 



182' 320 
210; 290! 



280 
180 
640 



630 
550 
200 
200 
300 
230 

200 

240 



170 500! 320 
240tl, 170 800 



BAKATAftIA LEVEE DISTRICT. 



No. 



Name of levee. 



Bruslard to Belle Chase : 

1 

2 

Concord 

Cedar Grove 

Oakville 

Do 

Jesuits Bend 

Dobard 

Toccoa 

Iroiitou 

Wood Park 

Wood Park to Deer 
Range. 

Deer Range 

Poin t C-eleste 

Point Celeste to Wood - 
laixl. 

Wooilland 

Diainoiul 

FrieiHls Store 

JiartliehMiiy 

Bartlielemy to Ricebuod . 



Miles 
below Bank. 
Cairo, 



981 

983 

985 

989 

990 

990 

^92 

\.92 

995 

1,000 

1,002 

1,003 

1,004 
1,007 
1,008 

1,010 
1,010 
1,014 
1,015 
1.015 



R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 
R. 

R. 
R. 
R. 

R. 
R. 
R. 
R. 
R. 



Contractor. 



Thomas Egan, jr., 

do 

do 

Joseph Hingle 

Micbaerc'uYlen*.'!! 
Joseph Hingle 

V//Ao '//.'.'.' '.'.'.'.'.. 

do 

do 

W. H.Harris 



Joseph Hingle. 

do 

W.H.Harris.. 



Joseph Hingle 

Barbour & Ruple. 

Josf j)h Hingle 

do 

Victor Adema 



Length 
of line. 



FeH. 

10,323 
8,035 
5.478 
5,056 
4,344 
2.660 
1,424 
L233 
3,198 
2.905 
3. 612 
6.264 



Len^h 
of axis o1 

river 
covered. 



Feet. 

10.240 
8,000 
5,420 
5.056 
4,344 
2,660 
1,425 
L150 
3,180 
2,905 
3.575 
6,250 



700 


700 


1,196 


1,150 


12.900 


12,850 


1,356 


1,356 


2,231 


2,230 


1.937 


1,925 


1,957 


1,960 


4,300 


4,180 
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Fourth diitrici leveea, 1896-97— Continued. 
BARATARIA LBVEB DISTBICT~Ck>iitinaed. 



ITo. 



Naineofleve«. 



BrnsUrd to Belle 
Chaae: 
1 



S 

CcmcoTd 

Cedar Orove .. 
OttkTille 

Do 

Jeeaito Bend.. 

Dobard 

Tooco* 



10 , Ironton 

11 I 'Wood Park 

13 Wood Park to Deer 



13 Deer Kange .. 
U ! Point Celeate. 

15 •• Point Celeate to Wood 
I land. 

16 Woodland 

17 Diamond 

18 Friends Store 

19 Barthelemy 

20 ' Barthelemy to Rice- 

land. 



Section. 



Crown. 



Feet. 



Land 
elope. 



2itol 



2itol 



River 
slope. 



atol 

3tol 
3tol 
atol 
3tol 
3tol 
8tol 
8tol 
3tol 

3tol 
8tol 
3tol 

Stol 
3tol 
Stol 

3tol 
Stol 
Stol 
Stol 
Stol 



New or 

enlarge* 

ment. 



Enlarge- 
ment. 

....do... 

....do... 

....do... 
...do... 

....do... 

....do... 

New ....; 

£nlar|;e- 
iiieiit. 

....do ... 

....do... 

....do... 



Average 
height. 



Above 

old 
leyee. 



Feft. 
0.6 

.6 

.7 
.6 
.9 
.9 
.8 



Ground 
sur- 



.6 

.4 

.7 

1.2 



I 



...do...; .5 
...do... .4 
...do... 1 



.do 
.do... 
.do 
.do 
..do 



Ko. 



Name of levee. 



Totai 



Pnce 
•ret ; Total 



Date of 



2.8 
.6 
.8 

1.2 



Feet. 
9.5 

0.5 

8.8 

8 

7.9 

7.9 

8 

9.1 

6.5 ! 

7.8 ' 

7.1 ' 

i 

7.2 . 

« I 
7.1 • 
I 
7.6 
7.8 
7.6 

8.2 



Bmbank- 
ment. 



Ou.ydg. 
15, 898. 11 

15, 641. 14 
10, 1H7. 02 

5, ft37. 63 
10. 256. 95 

6. 8:^5. 36 
2, 820. 90 

13.530.23 
4, 874. 75 j 

3,988.42 ' 
11,880.62 I 
14, 558. 75 



Excava- 
tions. 



Ou. yds. 
101.45 

173. 15 



475. 58 
200. U8 

4 

6.44 
156.31 



112.28 
539. 70 
749.95 



936.92 , 46.66 

936. 71 98. 10 

28,729.07 1,530.20 



1, 358. 48 
7, 4.S8. 71 
5. 578. 60 
4, 230. 71 
8,749.78 



38:^. 75 
719. 51 
185.36 
845.49 



Work 



J?rfe^ cubic cost, contract. ^^S 



paid for. ;.* 



yard. 



Bmslard to BoUe Chase: Ou.yds. Cent*. 

1 1 15,999.56} 13.2512,119.94 

2 2 15,814.29 18.25 2,095.39 



10 
11 

12 

13 

14 

15 

16 

17 

I 

18 J 
!»' 
I'D. 



Concord . 



Cedar Grove. 
OakTille 



.do 



Jesuits Bend. 
Dobard 



10,187.02 

6, 413. 21 
10,467.0:j 

6,839.36 

2,827.34 
13, 695. 54 1 



13 



11.50 



Tooooa I 4,874.75] 11 



Ironton 4,100.70, 

Wood Park 12,420.32 



11.30 
11.30 



Wood Park to Deer 15,S0&70 

Range. i 

DeerRange 983.68 



463.38 
1,403.50 

1,913.58 
111.14, 
116.94 

4,190.91 

153.51 

I 
1,054.81 



Friend's S*oro 6, 298. 2Ui 11. 30 711. 69 

Barthelemy 4,410.07 ll.SOl 499.02 

Barthelemy to Rioeland 9,095.27 11.98 1,089.61 



12.50 
11.30 

Point Celeste | 1.034.811 11.30 

18.85 



Point Celeste to Wood 30, 256. 271 
land. 



Woodland. 
Diamond... 



1,358.48' 11.30 
7.842.46' 13.45 



1,324 31 

705.45 
1,160.27 

786.53 

311. 01 
1,506.51 



586. 22. ...do.. 



1896. 



...do... 

...do... 
...do... 

1897. 
Jan. 18 

1896. 



pleted. 



I 



...do... 
....do... 

1895. 
Dec. 12 

Deo. 2 

1896. 
Aug. 11 

1895. 
Dec. 16 

1896. 
Aug. 11 

1895. 
Dec. 16 

1890. 

Aug. 8 



1896. 
Oct. 31 
Dec. 14 

1897. 
Jan. 27 

1806. 
Oct. 21 
Nov. 18 

1897. 
Mar. 6 

1896. 
Dec. 16 
...do... 

1897. 
Jan. 23 

1896. 
Nov. 17 
Oct 21 

Dec. 26 

...do... 

Nov. 17 

Oct. 2 

' Oct. 21 

Aug. 4 

I Deo. 16 
....do... 
' Dec. 11 



DlHtaiice 
from center 
of levee to 
river bank. 



Jil 



Ft., Ft 
80 450 
60 276 



140 250 

no! 200 
92' 125 

I 
134 146 

110, 180 
105 190 

93| 223 

S6| 163 



Nature of 
river bank. 



200 



140 



140 
175 



140 



50| 180 100 

I 
40, 160' 100 



135' 135 

38, 130 



77 2181 150 



110' 140 

70' 120 

110 155 
65l 140 
40| 250 



I 



I 



Caving. 
Washingand 
caving. 

Washing. 

Sloping. 
Do. 

Do. 

Caving. 
Dd. 

Sloping. 

Do. 
Washing. 

Do. 

Do. 

Sloping. 

Do. 

Wa^thing. 

Sloping. 

Do. 

Do. 

Caving and 

washing. 
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Fourth ^$trict UtfteSf /556^n97— ConUaued. 
PONTCHAETRAIK LEVEE DISTEICT, 



I 



Ka, 



\\m 



r '< ' I. 




Kffc. 



Ki^ifie oj' JifvcHA. 



Xditirel. ,..- 

Ci3tirad 

Qonmd «xt«DAlaii. . 
'WoodAtook Bxten 

fi«nktD 

WiJlofrGleii ^ 

St, Oahriel -.,,.,-.-. 

Virginia - 

BowilsD t 

E&cUoD 1-. 

Seotiom S 

Blfibftn^ .......... 

Cmti .*.,_ 

Cajiil «iteni)ion . .« .H 

Bivonoffl.. 

Biii-iiai4e 

Unioii .............. 

ume. - 

WatMn.. _......,.. 

Hope .,.....-....«. 
R«««t-v«^ ......... .. 

OornlaDd -- 

Proanflct: 

U|*per ..,. 

Lower ,.-^. 

Morgflji 

E%etr«ter-. ....... 

^uva ,.,..,.,. 

BoiabUno. 

Gonial Jow«r -...,. . 
La Frooittrts. — 



lifllow 
Oalro. 



Bajik. 



efii 

063 



Sd2 

fi82 
SS3 

891 

000 

eis 

01 » 
02S 

saa 

837 
047 
947 
900 
959 
963 
903 



Kame of l<H,T(ie, 



LaHnil 

Laurel exteuAloD . . . 

CmLrad , 

GoDrad MxUsuiion ., 
W<K)dsto«k ostttaii 
aioo, 

Brakia*.^.* .., 

Willow Qlen....._, 

tit. Qabrita 

Virginia 

fiovrdntit 

Spcrion 1 --,*._, 
SIcntioa 2....... 

Biclmrry . 

Gad 11 eiteuaiiii] ,., 
Blvariom *».,,*..... 
Biiniaid«..^. --..... 

Unian... ---.. 

Liliift ,.... 

WsCaOfl. .... 

Hop«...- 

Miwerve «....«....,, 
CkiriiJaad....,, 



I*, 
L. 
L. 
L. 
L. 
L. 

L. 
L. 
L. 

L. 

L. 

L. 
L. 

L. 
L. 
L. 
L, 
L. 
L. 
L. 
L, 
L. 
L. 

L. 
L. 
L. 
L. 
L. 
L. 
L. 
L. 



CoQtnifiior. 



George T, A ti d re wi . 
Gfiorjff] By rD« ... 

> . « « . u4 ,,....,_.-.,... 

....do. 

G^tfT^ Y. Andrewi- 



Hayea Broa,,, 

,*,. do ........ 

JohuPollArd... 



GflOr^o BjTli©» . ........ 

do .,♦*..., 

EltricjEbuD CciDttrue' 

1 ion Co, 
John C. Modge.......... 

. ... do ..,- ..,..,, 

Heario & 0*Contior..... 

df> 

do , 

C. Dk Leeper 

£K)t]«¥«a ic Daley....... 

do .................. 

....do .... ,. 

.....do 



FatBoelOT 

do ................. 

J. A.. Andr^wi &So]i,« 

Barliour di Kupk.* 

PeeWyi Eitirna ... 

J. A. Andrewa {t Sod.. 
JohiiClaarj.... .... 

. ... do..., 



B«etlo&. 



Opown. 



B**. 




, 2| to 1 



L«Dgtta 
of ii^Be^ 



1,200 

s,7<n 

l,0fl7 

3,9«1 

1.007 
3,413 

1,080 
4,400 

S.IO0 
t,144 

S,2«4 
L90$ 

a, 74a 

4,^24 
7,fi;i7 

4,001 
1,001 

h^m 

fi,200 
4,07(1 
1,057 
L«00 



iJew or 

«tjl»rge' 

memt. 



EnlATgB- 

motit. 
...do... 
.,,do... 
...do... 
...do .. 
,,. do... 

...do... 

,,..do,.. 
...>do ... 
...do... 

...do... 
...do... 

...do... 
...do... 
...do... 
...do... 
„.du ... 
...do ... 
...do.,- 
...do... 
...do.,. 
_- do... 
,..,do... 



AverftjEv faeJglit. 



AboY« 
old 



Gronfid 
aor- 



Fi0t 
L4 

2.5 
IS 
2.5 

.8 

LO 
1.4 

1.7 
2 

0.6 

l.S 

1.7 

2.0 

3.8 

U 

L5 

3.8 

2.5 

2.9 

L4 
L3 



]Sv9 

114 
12.0 
12,3 
IS. 3 
12.3 

n.8 

10 

IS. 5 
12,7 

B.7 
i.7 

n.3 

tS.E 

1L3 

7.B 

10.3 

]D.i 

tLfi 

ILI 

9.0 

9,9 
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Fawrtk dutriot lev^, 2^96-^97— Oontinned. 
POKTCHABTBAIN LSTES DISTRICT— Continaed, 



Xo. 



Name of Iatmi 



SMtion. 



Crown. 



Land 
alope. 



River 
slope. 



Hew or 
enlarge- 
ments 



Average height 



Above 

old 

levee. 



Ground 
aur- 
ftoe. 



Bmbank- Bxcava- 
ment. tlona. 



Prospeet: 
U Upper... 

S Lower.. i. 

SS Morgan , 

27 Edge water... 

a Saave 

S Boisblane .... 

30 Soniat, lower 

n La Freniere. 



FMt. 

8 
8 
8 
8 
8 
8 



8 to 1 
8 to 1 
8 to 1 
3 to 1 
8 to 1 
a to 1 
3 to 1 
3 to 1 



.do... 
.do... 
.do-., 
.do... 
.do... 
.do... 
.do... 
.do... 



FbsL 
1.9 

1.8 

3.2 

2.6 

1 

2.5 

1.6 

2.2 



Fe4t. 
0.5 
8.7 
8.1 
11.5 
11.2 
10.6 
8.9 
0.8 



14, 846. 95 
7,042.88 

16,941.31 
5, 437. 10 

35,721.40 

14, 370. 34 
6,224.07 

11,571.93 



Oubieydt. 

329.27 

143.41 

168.06 

94.45 

1,026.68 

603.57 

19.78 

853.65 



St. 



Kame of levee. 



Gartaeea 

Laoiel 

Laud extonaSon . . , 

Conrad 

Conrad extension . . 
Woodatock ex ten 



Total 
ardi 
paid 



yardage 
aid for. 



(huydt. 
28, 180. 15 
14, 776. 34 

5,955.96 
17,179.38 

5,785.82 
581.31 



16,963.83 



S WiUowGlea. 
» BtOftbrtol.... 



10 VlrgiBia. 



Bowden: 
Seotionl. 
SeetifAS. 



Diohany 61,423.33 



19,236.62 
10,015.43 
19, 584. 15 
12,376.86 

16,201.63 

12,412.44 
18,806.62 



14 Omti 

15 Cantlext«naion. 

16 Biverton 

17 ~ 



ItlUoSon. 



U! LilUe. 
» WatMA. 



26,456.08 
4,480.38 

14.246.06 



11,15L74 
13,981.15 



Hope I 9,447.61 

28,780.96 



Gornland .. 
Prospect: 

Upper. 

Lower . 



Morgan... . 
Edgewater. 



Saave 

Boisblano. 



30 I SoniAt, lower . 
SI I LaPrsniere... 



4,199.98 

16,176.28 
7,186.29 

17.100.86 
6,63L56 

38,748.06 

16,068.91 



6,244.76 
11,026.67 



Price 

per 
cnbic 
yard. 



OU. 

10 

8.35 
8.35 
8.86 
8.86 




10 



Total 
ooat. 



$2,818.01 

1,283.82 

407.20 

1,43L41 

488.12 

68.82 



1,806L80 



3,880.05 
616.30 





n.6o 



10.25 1,460.12 



8 
8 

10 

10.40 
10.40 
8.74 
8.86 

8.73 

0.25 
10.20 
10.30 

8.60 



10.30 



&60 
10 



10 
10.04 




10.601 



892.14 
1,118.49 

6,142.33 

2, 000. 61 
1,041.60 
1,711.65 
1,033.47 

1.827.11 

1,148.15 

1,087.35 

063.65 

2,443.18 



I 



428.40 

1,280.98 
718.63 

i 

1,710.941 
605. 15 

8,807.33 

1,681.711 



624.48 
1,192.56 



Date of 
contract. 



1896. 
Feb. 29 
Jane 39 
Sept. 30 
Jane 39 
Sept. 80 
Feb. 30 



Kav. 3 

Nov. 13 



Mar. 28 
...do... 

Jan. 30 

Julv 14 

Jnly 27' 
Aag. 39 

...do... 

Aag. 8 

...do... 



1 



.do... 

Nov. 13 
....do... 

Ang. 3 

Nov. 12 



1896. 

Joly 16 ! Oct 16 
...do ... Oct. 21 



Work 
com- 
pleted. 



1896. 
Nov. 2 
Sept. 16 
Oct. 27 
Oct. 21 
Oct 37 
Joly 1§ 

1807. 
Jan. 6 

1806. 
Aug. U 
....do ... 

1897. 
Feb. 16 

1806. 
Jnlv 38 

Sept 31 

Oct 31 
Oct 18 
Nov. 17 
Deo. 3 

1807. 
Feb. 16 

1896. 
Deo. 31 

Joly 6 



Joly 3 

Aag. 12 
Sept 15 

1887. 
Jan. 19 
Feb. 23 

1886. 
Dec. 28 

1887. 
Feb. 4 



Distance from 

center of 

levee to river 

bank. 



I 



Natare of river 
bank. 



Ft, Ft. Ft. 

525 710 590 Caving. 

"'^ Making. 



1U5> 
170 
312 
230 
400 


zou 
240 
440 
370 
416 


IDU 

200 
340 
320 
405 


U3 


310 


160 


310 
860 


476 

470 


875 
440 


364 


660 


480 


130 
100 


860 
800 


270 
180 


880 


1.060 


680 


660 
600 
100 
167 


750 
720 
300 
240 


700 
680 
260 
200 


160 


260 


180 


160 
225 
205 


800 
450 
840 


300 
325 
630 


170 


866 


240 


140 


270 


170 


187 
170 

140 

260 


190 
325 

300 
475 


170 
275 

226 

380 


240 


475 850 


80 


840 


200 


460 
410 


560 
480 


480 
420 



Caving slowly. 
Making. 
Cavingslowly. 
Caving. 

Washing and 
caving. 

Washing. 
Caving. 

Caving period- 



;aving 
ica]^ 



Caving. 
Practically sta- 
tionary. 
Cavinjg period- 
ically. 
Caving. 
Do. 
Do. 
Washing. 

Do. 

Do. 

Cavins. 

Washing and 
making. 

Upper end cav- 
ine ; lower 
end standing. 

Caving. 

Washing bank. 
Caving slowly. 

Caving. 
Do. 

Do. 

Cavini 



ihing. 



and 



Stationary. 
Washing. 



m 

HI 
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Ko, 



Nw, 



Nq. 



Fourth dUirii^t leeeeM, 1896-97 — ContiiLiietL 
JLAKE BORaNE LETES DISTBICT* 



KaifiA of lev««> 



StiMigter Bquae^xtflti- 
«l€in. 

Rev,.-...... «,. 

B«J*ir 

FiUrvf ew : 

Ko^2 „,, 

Ku.3 

Biiiifii'JQur *,..**-..„ 

Miiidru!icn'^}r + * ^ 

i^tn S{>pbiu to liarleiD . 






9m 

670 



iHr7 

i,oas 



nmik. 



L. 



Catitr*et4ir. 



J. A. AndrowB St Bon... 



.<..d<> , 

....do 

,-.. do. .....-,._. 

^miM Laopvld. 



K«n« of J«v«e^ 



Bltknghtmr Home ex^ 
teDfllon. 

Rov 

lii'Llr.,- 

Su, 2,.. 

No. 3, ...,„..,- 

Bon si'j mir -.,,,.*,,-. 
Mijjifti^iinr 



Urowm. 



F«et. 



Land 
aktp9* 



S|tol 

2i l4Jl 

21 to] 

24 tol 
'ij to I 

24 to 1 
2Jtol 



River 



3t0l 






tol 
tol 
to I 
In I 
tol 



l4 

oflme. 



I, sot 



Ifewor 
■lilArj:;^- 



Rubir^e. 



..,*!**. 
.-.d©. 



do ,-. 

.do... 
.do... 
,do... 



A vnnip brlg^h t. 



old 



Grutuid 



.4 

i.a 
.1 

.4 



7.2 



£i 



Ou 



7.4 




7.5 




».B 


X''- 


7. ft 




6.0 




T.ft 


I 


^ 1 


1 


7 


4 



Nam a of iove«. 



Boy - " 



BlAlr...... 

No. 2... 
Ko.».„ 



Tutal 

jardAge 
paid ^or. 



Bonac^oiir...........^ 



St. Sctftlilo to Hju-lem. 
Harlem ,. 






7, &5#. 7ft 
10,&4ZM 

S.474.71 

2,1«.7S 
S,S44SS 



Prl€« 

per 



Tot*l 



Oil bio Coet. 
yard. 



Oenii. 

U 



IS. 50 
11.40 
XI. 35 
U.40 

n 
u 

11.75 
11.75 



Date of ^^ 



lafts. 
Dm. as 



ism. 

Noir. U 



ie»7. 1W7. 

1,190.43 JaiL e Mar. 11 

«fll,Sl, Oc<t 25 ; Mat. 



ThMtm 

of l0¥0« 

river ti« 



i,aifl.7n 

544.73 
382.22 
515.27 



Kft^ 14 

Oflt. 2« 

.,-,do.., 

IgBT. 
Jjka. IB 
..-.do.;. 



U 



Am. 

1807. 
Jan, ^ 

TSec 38 
Aog. 27 

1>»7. 
Mar. S 
....do ... 



UP 



ICi 



X2l! 3(h, 
177 1-.1- 
lS8i SiO 



15 
I7P 



14S 



ISO 



SI 
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SHmmary of ItfVMf huilifrom May 1, 1896, to May 1, 1897. 



Lower 
TeiiBas 
Levee dis- 
trict 



Atchafm- 
laym 

Leyee dis- 
trict. 



La- 

foarche 

Lereedis 

trict. 



Barata- 
riaLeree 
district. 



iPontehar- 

train 
Levee dis- 
I triot. 



Lake 

Borgne 

Levee dis> 

trict. 



Total. 



Earthwork cubic yards . . 

Erabsakmtjnt linear feet. . 

A\U of river covered, linear 
feet 



825,573 
40.914 

49,700 



949,724 
136,847 

132,800 



352,842 
80,160 

78,986 



180,226 
81,109 

80.566 



476,256 
93.816 

91,230 



49,450 
26,838 



2,853,870 
450,093 



26,280 , 457,709 



In addition to the foregoing work of cotiBtraction, numerous minor repairs to 
levees have been made, restoring embankments injured by wave wash and rain, 
repairing weak places, stopping leaks, catting weeds, etc. 

SMement of yardage of levee ttork canairuci^ hy the United States and others tfi the fourth 

distrietf Mississippi Eiver, 



Argreeate in leveea on the Mis- 
miiippi Kiver. May 1, 1896. ... 

Addpd by the United States ap 
to Kay 1,1807 

Added np to May 1, 1897. by 
SUte and levee boards 

Sam 

Lost by abaodonment and cre- 
vasse. May 1. 1896, to May 1. 
1897 

Acgragate remaining 
Slayl,1897 



Levee districts. 



Lower 
Tensas. 



Ottbieyds. 
11,643,366 

325.572 

996.127 



12,965,062 



a38,000 



12, 927. 066 



^Uy*«^ Lafonrche. 



Chtbicffda. Oubieyda. 
12,682,810 6,171,274 



909.724 
254.588 



852,642 
59,126 



18,907,122 6,583.042 



17.000 



13,890.122 6,683,042 



Barataria.' 



Pontchar- 
train. 



Lake 

Borgne. 



Oubieyds. Oubieyda. Oubie yds. 



1,902.026 I 10,613.322 



180,226 
37.756 



476,256 
61.938 



2, 344. 752 
49,450 
91,013 



2,120,008 11,151,516 2,485,215 



22,000 



14,000 



2.098,008 11,187,516 



2,485,215 



a Of this, 23,000 cabio yards were lost by a crevasse. 

Id addition to the work done on the Mississippi River, the State of Louisiana and 
•loeal levee boards have built levees on Red River, Atchafalaya River, Ouachita 
River, Bayou Lafourche, and Bayou De Giaize to the exteut of 1,401^544 cubic 
yards, making a total of 2,902,092 cubic yards of levee work built by the State 
anthoritiea in this district during the year. 

Percentage of length of existing levee system huUt in whole or in part hy the United States, 

Per cent. 

Lower Tensas Levee district 63 

Atchafalaya Levee district 68 

Lafourche Levee district 61 

Barataria Levee district 43 

Pontchartrain Levee district 74 

Lake Borgne Levee district 60 

Percentage of total length of existing levee system Fourth district, Mississippi 
River, Doilt in whole or in part by the United States 63 



COST OF LKVBE BUILDING. 

The progress made in reducing the cost of levee building this year is not apparent, 
though I am under the impression that the downward tendency of prices which has 
been so marked for the past four years has continusd to some extent, as the work 
done this season has been more difficult than the average of recent years, the levees 
have been higher, and much of the work has been done on credit instead of for cash. 

There has been no marked improvement in methods, the work being generally done 
with mnles and wheel scrapers, as heretofore. One large contract ha« been made by 
the Atchafalaya levee board for the construction of levees on Bayou Lafourche, 
using the ordinary dipper dredge to dig the material from the bottom of the bayou. 
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il' 
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^1 

k . I 

I i 



and a large pamp to distribute it. While the conditions on Bayon L 
peculiar and exceptional, the snocess of this work may lead to a more g 
cation of mechanical means to levee building. 

Daring the month of May, a second experiment was made in nsing th< 
for levee construction. The levee at Nairn (1025 R) was raised and en 
distance of 1,600 feet to a height of 7i feet above the general level of 
9,700 cubic yards of material were pumped from the bed of the river am 
in small ten'aces, as described in my report of last yoar. Many delayc 
account of the leaking of the terraces and the breaking of Joints on i 
pipe of the dredge, which were old and not in condition to stand a heav 
frequent interruptions made the experiment inconclusive and unsatisfa^ 
of cost. A farther effort will be made to develop this method of const 
opportunity offers. 

HIGH WATEB. 

On March 1 the gauge at Cairo having reached 41 feet, with very 
in the tributaries above, preparations were begun for protecting the 
high water. Owing to the failure of the general deficiency bill and thi 
bill, there were no funds available except the amounts reserved fri 
allotments for levees made for this fiscal year, only one-half of whicl 
Under these conditions no very active part could be taken in protectL 
and the best use of the limited funds at hand appeared to be to ma 
the entire plant of boats and barges belonging to the district. Fort 
and quarterboats were accordingly equipped with wheelbarrows^ toe 
materials for emergency use, and stationed at intervals of aboat 1! 
the levee line throughout the district. Tugboats were detailed to a 
for these barges at intervals of 60 miles to move them as promptly i 
threatened points. All of the boats were in place by the time the ri 
to within 4 feet of high- water mark. 

March 23 the sum of $9,000 was allotted to this district by the pre 
Commission, and $10,000 added by the Commission next day. On Mare! 
mission allotted a further sum of $95,000, and on April 17 $20,000, it 
gency appropriation of March 81. These funds made it possible to do 
strengthening the line. Accordingly, on March 31 1 wrote to the pret 
levee Doards below Red River inclosing lists of all the low places whic 
the grade of 3 feet, stating that if the levee boards would inform 
these levees they would raise 2 feet, I would endeavor to raise tt 
The cooperation of the levee boards was secured in all iuBtancea, aii< 
was begun at once raising 71 miles of levee. A continuous 3-foot | 
been obtained in the Atchafalaya and Pontchartrain districts, work 
commenced, with the cooperation of the levee boards, to secure a coni 
grade from Red River to Donaldsonville. This necessitated raising i 
80 miles of levee. 

In the Tensas district most extraordinary activity was displayed 
board and the inhabitants, and in a surprisingly short time practica' 
line from Ashley to Hard Times was raised from 1 to 3 feet, a distanc 
miles. This line has been held up to date, though in a very incomplete 
the face of extraordinary difficulties, greatly to the credit of the loci 
and of my assistant, Mr. W . J. Hardee, whose services in this emergen 
exemplary. 

A crevasse occurred at Glasscock's (725 R. B. C.) about 3 p. m. April 
last reported was about 1,400 feet wide. All expectation of holding 
been abandoned at the time funds became available, as it was apparen 
the line broke above the water would rise 2 or 3 feet over the top < 
which was very low and weak in section and situated so near the end < 
that all opportunity to improve it was cut off by backwater from Boi 
of the line is in a swamp infested with beavers and muskrats, and it is 
tions of these animals that the break which occurred is attributed, the 
burst out suddenly near the base of the levee. Owing to the country 1 
under back water from Bougere and soon to be deeply submerged by a 
from Biggs, no damage was done by this crevasse. 

In the Liake Borgne district and the Barataria district, as far aa & 
(1015 R. B. C), the levee line had been raised to a grade of 3 feet at all 
where property owners had objected to the construction of the levee, 
were therefore, in proportion to the strain to be expected, much strong 
above. Operations have therefore been confined almost entirely to fum 
portation and materials in these districts, where a very active fight has 
on by the inhabitants throughout the high water. 

The portion of the Barataria district below Socola's Canal has only i 
organized as a levee district, and no work was done there by the United 
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M. The leyee line is generally very low and of extremely light seo- 
asses are liable to occur at any moment; the local inhabitante are, 
erienoed in fighting hi^h water, and have been moat sncceesfal in 
le this year under conditions that seem almost impossible. Two 
lave occurred near Little Texas (1022 R. B. C), but both have been 
ed. One waa caused by the blowing out of a rice flume, and the 
)r flumes in this district and the Lake Borgne district is one of the 
of this high- water campaign. 

^ flood has reached an unprecedented height from one end of the 
;o the other, and has so stood in some places for over two months, 
the leyees nas on the whole been most satisfactory to date, there 
9ak in the system, and that at a xK>int where no damage was caused 
y, and in a levee which was not expected to hold, 
iy weak link in the chain has been a small levee aboat a half a mile 
[)f Baton Rouge, which is not within the Jurisdiction of any orean- 
t, but where a break would flood a large portion of the Pontcnar- 
■"our small crevasses actually occurred in this levee, but they were 
It finally became necessary to build a new line behind it for a dia- 
500 feet. The expense of this construction was borne conjointly by 
n Rouge, the Pontchartrain levee board, the parish of East Baton 
Uinois Central Railroad Company. 

» of the present hieh water has satisfied me that there is a neoesaity 
nge in the method of applying the funds reserved for high-watw 

til, it is ordinarily from one of the five following causes : 

b height, which permits the water to flow over uie top of the leTee, 

aused generally by the operations of some burrowing animal, which 
rmation of a hole through the levee, which rapidly enlarges as the 
»ugh it. 

due primarily to some slight defect in the river face of the levee, 
tie water to filter too freely through the body of the levee, and to 
ge of the land side, which permits the latter to become saturated 
.hat the earth will not stand with a slope of 1 on 3. 
1, which attacks the river face of new levees when the river is made 
r passing steamers, 
ue to the operations of malicious persons or people of deranged 

>otection work consists almost invariably in combating the above 
lure, and any thorough scheme for such work should provide the 
irentive or remedy for each of these difficulties near at hand and 
1 of some one skilled in their application. This is not now the case, 
thod of doing high -water protection work is most complicated, expen- 
Qd uncertain, and it is a matter of surprise that so large a measure 
) achieved with such unsystematic efiforts. 

idependent forces which assist in the work— the individual planter, 
e parish, the levee district, the State, and the United States. There 
d system for securing intelligent cooperation, and no settled and 
tood policy as to what remedy should be applied when emergencies 
men on the ground who happen to be interested generally begin the 
isions often arise as to the method to be pursued, much to the disad- 
rork. 

r the levee is absolutely essential in extreme floods, as no ear them 
ater flowing over the top of it for anv length of time, 
lis capping till it has to be done in the face of a rising river, with 
actually on the crown of the levee before the work is begun, is not 
live, but it is taking a risk that is not justifiable. When the cap- 
ith sacks, as it often is, it costs not less than $2.50 per cubic yard, 
1 cost not more than 15 cents if done during the low-water season, 
oiiles of the levee line of this district has been capped this year 
water struggle. 

mend, to meet this difficulty, that all the low places in the levee line 
'anoe, so as to completely eliminate the first cause of failure, 
barges and tugboats outlined above, while it has rendered invaln- 
season, is both expensive and unreliable. 

acticable to furnish more tugboats than one for every 60 miles, and 
re apt to occur in several places far apart at the same time, there can 
bs to when the barge will arrive at tne scene of the trouble; and, in 
oinutes count almost as much as they do in fighting fire, 
lingly recommend, with a view to meeting these difficultiesy that a 
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portion of the high-water protection reserve be expended in advance in a 
at intervals of abont 5 miles along the levee line, cheap sheds or warel 
mated to cost about $200 apiece, in which the necessary emergency onti 
barrows, tools, ran plank, boards, pickets, and sacks may be kept in store, 
can be promptly hauled over the top of the levee to the point where ne 
can never be more than 2^ miles from the nearest warehoose. The Inmb 
cut and prepared in advance for the particular use to which it is to be a 

At the beginning of the high-water season each of these warehoiw 
adjoining 5 miles of levee, should be ^nt in charge of a competent man, 
to it that the back slope of the levee is properly drained, which will ree 
ing much of the trouble and danger now caosed by sloughing. In the b 
early information will be obtained of the existence of crawfish and mi 
which can be successfully treated at small expense if discovered early e 

Throughout the whole of the high-water season this year extra work 
and another has fallen to the lot of every employee of this office, and 1 1 
in recording the invariable cheerfulness and good will with which ev< 
done his share, in hoars and out of hoars, by day or by night, as th( 
required. 

JIOH WATER. 

The following table shows the reading of the high- water mark at eac 
ular gauges in this district for the past three years : 



Ganges. 


Bank 
full 
stage. 


1895. 


1890. 




Readhig. 


Date. 


Beading. 


Datew 


Beadhig. 


Viclcsbnrg 

StJosepb. 


F$U. 
44 

39.5 

47 

40 

40 

36 

20 

24.7 

24 

21 

0.2 

9 


Feet. 
31.7 
27.8 
31.5 
31.2 
29.5 
24.7 
23.6 
20 
18.6 
15.1 
10.1 
11.1 
4.4 


Apr.8 

Apr.3-4 

Apr. 4-5 

Apr. 4, 5, 6... 

Apr. 5-6 

do 

Apr. 6 

do 

do 

do 

Apr.8 

Apr. 6 

Apr.2 


Feet. 
89 

35.20 
38.30 
37.40 
35.80 
30.70 
28.80 
25.10 
23 

19.20 
13.70 
14.70 
5.80 


Apr.ll 

Apr. 22 

Apr. 22-28... 

do 

Apr.iJ3-24... 
Apr. 22-23... 
Apr. 22-25... 
Apr. 23-24... 
Apr. 22-25... 
Apr. 22-24... 

Apr.24 

Apr. 23 

Apr. 20-29... 


FeeL 
52.50 
47.85 


Natchez 


49.80 


Red River Landing 
Barbres 


50.20 
60.95 


Bayou Sara 

BatoD Rouge 

Plaqnemine 

DoDaldsonville 

College Point 

CarroUton 


43.80 
40.65 
H6.25 
32.80 
27.95 
19.05 


New Orleans 

Fort Jaokaon 


19.50 
7.20 









I' 



^h 



LOWER TENSAS LEVKB DISTRICT. 

The amount expended from June 30, 1896, to June 30, 1897, is $54,209.45 
as follows : 

Office ex^jenses (main office) 

Other administrative expenses 

Construction of levees 

Repairs to levees 

Surveys 

Repairs to plant 

Care of plant 

New plant 

Total 

Money statement 

July 1, 1896, halance unexpended 

Amount allotted from appropriation, act of June 4, 1897 

June 30, 1897, amount expended during fiscal year 

July 1, 1897, halance unexpended 

July 1, 1897, outstanding liabilities $250. 0( 

July 1, 1897, amount covered by uncoBdpleted contracts 70, 582. 1( 

July 1, 1897, balance available 



ij 
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ATCHAFALATA LKYKK DISTRICT. 

expended from Jane 30, 1896, to June 90, 1897, is $113,764.68; distributed 

(main office) $4,043.05 

ratiye expenses 6,762.93 

r levees 101,048.12 

es 1,643.36 

146.56 

t 58.78 

2.10 

59.63 

.' 113,764.53 

Money statement. 

lance unexpended $110,275.54 

d from appropriation, act of June 4, 1897 168, 750. 00 

279, 025. 54 
amount expended during fiscal year 113,764.53 

Jauce unexpended 165,261.01 

itstanding liabilities $300. 00 

dount covered by uncompleted contracts 16, 656. 28 

16,956.28 

Jance available 148,304.78 

LAFOURCHE LEVEE DISTRICT. 

expended from June 30, 1896, to June 30, 1897, is $42,438.49, distrib- 

(main office) $2,130.79 

rative expenses 2, 236. 62 

f levees 36,384.07 

>e8 1,190.97 

336.66 

at 77.79 

96.59 

42,433.49 

Money statement. 

fiance unexpended $48,778.66 

d from appropriation, act of June 4, 1897 50,625.00 

99, 403. 66 
bmount exx>ended during fiscal year 42,433.49 

>lance unexpended 56, 970. 17 

lount covere<l by uncompleted con trac ts 5, 860. 04 

lance available 51,110.13 

BARATARIA LEVEE DISTRICT. 

expended from June 30, 1896, to June 30, 1897, Ih $32,056.80. 

(main office) $918.25 

rative expenses 4, 602. 23 

F levees 24,246.26 

es 1,523.42 

459.78 

t 113.13 

120.16 

72.97 

32,056.80 
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Money statement 

July 1, 1R96, balance imexpended ,.,,.*.,-,.,. 

Amoinit allotted from Qpproprhvtlon, act of Jmie 4, 18(^. 

June 30, W^f amoiiut ^xpendad durmg fiacal year 

Jnly Ij 1897, balance iTnexp<?nded * - ,,,-.. 

July 1, l897ioiitet!m(liTig liabilitisa ,.. $80.0 

July 1, 1897, amoimt covered by uneonipleted ccmtracta , , , • , . 1,829.2 

J uly 1, 1897, balftiice available. — * «.«...*..«..•.•.... 

nOMOCHlTTO LKVEE DiaTBlCT 

Mtmeif statenwnL 

Jnly 1, I8i&6, balE*nce nne^pende*! .....*,-.,.,...»..., ....,,. .•... 

Octtiber 7, 189ti, traiiHlcrnHl to tbird diHtrict^ iniprovnjg Miefttssippi Riyei 

POKTCHAKTRAI^r LlCVKE DierRlCT, 

The aiDmint esLpetided imiu June* JO, 1896, to JuneSOp 1897, is $54,622.96 
as follow e ; 

Office expenfjes (maiu offiee) .*. 

Otbi;?r adiniui&tratH'e oxpeusc* ........,,.*. 

Construction of levees * .^ , .* ,,. 

Repairs to levees , ---........**,..... 

Survey 8 ,.*»..,.. ^ . ^ ...,..,....*...*,..,, , 

Repiii ra to plan t .,.......,,..,..., ,_.,.,,,....,. .»,^. , 

Can* of plant ,......,.*.,,.-.»....„,,,,,..v...-,^. .*,..»• 

New plant .- , *., 

Total -,. 

Money stntemenU 

Jnly If lS9fv, balance nnexpended... -. .,*.,..... 

Amouiit allotted from approprialiou, aet of Jnne 4, 1897...- 

June 30» 1897, amottnt expended 4hi ring fmcitl year 

Jnlv Ij l&i*lf halance unexpended .-.-.,..--,,......,,,,,..,., 

Jnly 1, 1H37, on tat amlin^r liabilities.. ,.,.,_.. $310. ( 

July Ij 1897f iiinoiint covered by nueoiopleted cotitraeta 7,G35,l 

July 1, 1897, balance available ,.*.... ^.-. —-.... 

ulkk noROirE leveb distbict. 

The amount expended from June 30, 1896, to Jane 30, 1897, is $8,757.24 
ae follows : 

Offiee eipenaes (main office) ^ 

Other adininiatiative cxpcnrios ... , ., 

Constrnction of leveca 

Repairs to levees ...,..,..., --, ,, 

Surveys - . , ^ , 

Repairs to plant...... * ,.., 

Care of plant. ,... ...,, 

Ke w plan l. ............. . ,_...,..,* 

Tofail -„,__.. 
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Money statement 
July 1, 1896, balance unexpended $23,094.54 

iBioant allotted from appropriation, act of June i, 1897 27, 000. 00 

50,094.54 
June 30, 1^7, anionnt expended during iiBcal year 8,757.24 

July 1, 1897, balance HDOxpended 41,337.30 

Jily 1,1897, outstanding liabilities $75.00 

Jily 1, 1897, amount covered by uncompleted contracts 3, 489. 76 

3,564.76 

Jnly 1, 1897, balance available 37,772.54 



PRSSSRYATION OF WORKS. 

The amount expended (on account of high water of 1897) to June 30, 1897, is 
5109,923.64, distributed as follows: 

Ofiice expenses (main office) $3,509.29 

Cither administrative expenses ^ 9, 062. 33 

Labor 31,108.31 

M;it^rial 30,063.29 

Stfaniers 20,634.15 

Fad 4,937.28 

Bepairs to plant 3,722.70 

Careof plant 821.01 

New plant 3,065.28 

Total 109,923.64 

The amounts expended in the difterent levee districts are as follo^vs: 

Lower Tensas $44,248.97 

Akhafalaya 26,375.09 

Lafourche 6,863.33 

Bamtaria 3,190.22 

Below Riceland 2,007.90 

Pontcharta^in 24,096.91 

LakeBorgne 3,141.22 

Total : 109,923.64 

Money statement. 

March 2S, 1897, amount allotted (transfer from third district) $9, 000. 00 

March 24, 1897, amount allotted (transfer from third district ) 10, 000. 00 

March 31, 1897, amount allotted (act of March 31, 1897) 95, 000. (K) 

April 17, 1897, amount allotted (act of March 31, 1897) 20,000.00 

134, 000. 00 

Jnne 30, 1897, amount expended during fiscal year 109,923.64 

July 1, 1897, balance unexpended 24,076.36 

Jnly 1, 1807, outstanding liabilities 4,200.00 

July 1, 1897, balance available 19,876.36 



PLANT. 

Money statement 

July 1, 1898, balance unexpended (new boat) $10,(X)0. 00 

Amount allotted from appropriation, act of June 4, 1897 20, 000. 00 

Jnly 1, 1897, balance unexpended 30,000.00 

Bua 97 ^238 
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Tbe fol lowing maps and appendixes accompany this report: 
Platk I, Natl- hex and Vidalia harbors. 
II. New OrieanB Harbor. 
Ill* Fords Crossing. 

IV. Lower Tensas and Homochitto Levee districts. 
V* Atrhafalaya, Lafonrcbe, and Poncbartraiu Levee diatric 
VI, Barat»ria and Lake Borgne Levee districts. 
VII. Overflow map of Lonisiana. 
ArrsKDix A. Statement of value of plant. 

B. Coiumercial statistics. 

C. LiHt of civilian engineers. 

D. Rf^jioTt of H. 8. Douglas, asststant engineer, on 1 

Vidalia harbors. 

E. Hr port of H. 8. .Donglas, assistant engineer, on I 

1 1 arbor. 

F. Ri^^K^rt of H. 8. Douglas, assistant engineer, on repa 

G. Report of A. F. Woolley, Jr., assistant engineer, on 

and Red rivers. 
H. Report of A. F. Woolley Jr., assistant engineer, 

t'ords Crossing. 
I, Report of W. .1. Hardee, assistant engineer, on 1 

New Orleans. 
J» Et^port of H. B. Watson, surveyor, on levees below ] 
K, Abstract of proposals. 
Verr Tc^pettfiill?, your obedient servant, 

' ^ Geo. McC. I 

Goptata of 
CoK G. L. GTiXKSPif!j 

Corpv t\f EntfineerSf U. 8. A,, 

Frmdentf MisHstippi River CammistUm. 
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Approximate ralne <^f plant belonging to the United Statee and used upon fh( 
of the Mieeinaippi Biver, fourth district, May 1, 1897. 



CUm of prtjjHjiiiy. 


Valne. 


CIms of property. 


Rt Aam et (Ifttiool Jl ■««..«.'■-■■■--•••••.. 


$2,000 
8,000 
0,000 
4,000 

68,000 
1,000 

14,700 

40,000 
1,300 


1 dry dock 

28 8kilb 


Rt Amm l*tinrlt HnliV ....... 


Tiiff f^nnem] OoMllt^Mk - .'........ 


Tools and applianoes 


TiiD- TildA *--. 


Office fbndfiiire 




BarveTinff iiMtminentfl 

Dniwui|i(liistruin6nts 




El onnrtprboAtfl «.««■ <..«.......... 


Railway can and track 


t5 ItAfiTPB +♦ ^..,_.^_-.. .._.....- . 




1 wBTt^onaA Imrffo «.«....... 


• Total 
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Foreign commtroe, port of New Orleane. 



[The ttatifttla niatliig to the forefgn commerce of the port of New Orleans 
by Hon. T. S. Wilkinson, collector of < 



' enstoms.] 





VoiatJi. 


Entrances. 


Caean 




1894-95. 


1806-9S. 


1888-87. 


1894.4S.. 


1888 


Steam ,,.,..,,., -.-...-n,-.-* 


1,176 
91 


812 


1.236 
72 


^•s 




Sail* ^— ....,-'" — - ' - 










Total „ 


i,aOT 


881 


U808 


1,184 









Total tonnage of ahove. 



1I9B-97. 
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Eaq^orU mmd Impartt. 





mn. 


1890. 


1897. 


ToUi y»]ae of exporii offanigu merobHidiae to 
fincign conn tries 


$819,200.00 

vr,aos,845.oo 


1272,107.00 
80,837,794.00 


6808,819.00 


Total Tidne of exports of domeetio merohandlM 
t»§vnign conntrlM 


96,618,917.00 






TMal XX X. SS X ..X. ........ ...*.*.S*.X. 


Vr,718,045w00 


81.109,90L00 


96,817,880.00 






loyorti: 

Total Tslne of fanporta firom foreigii ooimtriea— 
Tne -...- 


10,063,501.00 
8, 108, 801 00 


4,978,600.00 


91887,460.00 


PatlAb1« 


5,409,882.00 


TraDsit to Mexico 


921,016.00 


TnnnMirted to interior i>ortR. 






1.184,048.00 




484,200.00 


409,101.00 


6U|07L00 






Ta^I 


U, Oil, 154. 00 


14,868,064.00 


17,487,482.00 








1.068,812.91 


1,002,183.88 


2,089,140.78 







Appendix 10 0. . 

lift of civilian mifftneen employed <m work of river and harbor improv0ment$f fourth di$' 
iri^, improving MistisHppi BireTjfrom May 1, 1896, to May 1, 1897, in charge of Capt, 
Geo» McC. Derby, Corps of Sngineere. 



Kane and reaidexioe. 


Time em- 
ployed. 


Compen- 

aatkn 

per 


'Wbave employed. 






MtmthM. 








fi.S.Donslaa,N«w Or- 


12 


6200 


New Orleana, La., and 
Vatohaa,Miaa. 


Improrlny harbor at New Gr- 


le«M,La. 






and Tidaiis, Miaa. and La., 










and leveea. Lower Tonsaa 










diatriot. 


W.J.H«idee,K«wO^ 


12 


200 


ITew Orleana and in 


Lsreea, Lower Tenaaa, Atcba- 


]«aoa,lA 






the field. 


iUaya, Lafoorohe, and Pont- 
ohartaraJn dlatriota. 


Vmiam Garrin. Hew 

Orleans. La. 
lB.Geddea,Nat6lMc 


m 


126 


New Orleans, La 


ImproTing harbor at Kew Or- 
leans, La. 

and improYinc luubor at 
Katohes and ^idalia. Miaa. 


12 


160 


Natches. MiaSn and 


Miia. 






in the field. 










and La., and improTinc har- 
bor at New Orlean^ La. 
IinproTing Atcbafalays and 
Bed rirera, Loaisiana; anr- 










AJTWooDiy.Jr.Wew 


12 


160 


New Orleans, La.. Old 
Biv«r,andtheield. 


Oriaana^lA 














'^•7B< gangea, and obsenr*> 
tions; leT^M/Lafonrohe dia- 
Mot. 










Mb Smyth, Jr., New 


6 


160 


NewOrieaDa,La 


Levees, Lake Borgne end Bara- 


Orl«aBa,La. 








taria Levee dlatriota. 
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KEPORT OF MR. H. 8. DOUGLAS, ASSISTANT EKGIKKSR, IK LOCAL CHARGX OF 
IMPBOYIKG HARBORS AT NATCHSZ AND TIDAUA, MIBSI88IPPI AND LOUISIANA. 

Nsw ORLBAifSy La., May 1, 2897. 

Sir: I have the honor to sahmit the following report on the work of improYing 
tbe hirbore at Natchez and Yidalia, Mioeioeippi and Lonieiana. for the T>eriod from 
M8y 1 1886» to May 1, 1897: 

At the date of last report no oonstmction was in progress and the plant belonging 
to this work was laid np at the QoTemment depot. The spur leyee on Cownen Neck 
^M in fair oondition. but the willow mattress revetment around the end had oom- 
iD«Bced to deeay. iJiere had been deUvered on the bank under contract 1,655. 09 
tons of roek. 

Work during the past year has been confined to raising and enlarging the spur 



3796 REPORT OF THE CHIEF OK ENGINEERS, U. 8. ARl 




Ik I 



leree on Cowpt>n Neck, to replacing the brnsh revetQient around the oui 
rork^ antl to %h^ iiiJiHileiinnie of the levee during the extraordinary floo 

The proposed i^niule of the l^Tee system in the Lower Tensas Levee di 
weat bank of the river having been fixed at 5 feet above the flood of 18i 
nencfiftary to raise that of the^pur levee on Cowpen Neck to correspond, 
survey was mmlc and propf^salu for the work were opened December 24 
propobod eiilar^eiiieuti coiitn'iined about 86,000 cubic yards and was to I 
April 1. 1897. 

Contractors toionienoiid work on January 16, 1897. The total length c 
enlnr^ed waa 19,:i2ri feet, and on March 13. 4,675 linear feet of the levee hi 
pletnd and received. Cont^i ilentble work bad been done on the remainder 
but none of it was conipleteil. 

On this date^ Maicb 13. the rivt^r was rising rapidly and it became evi( 
entire Tvork would itot lie cioTii]i^ete<l before the water would come againa 
raius continned tliroughont tUa {.entral and eastern valleys of the Missii 
anil tin oxtraordiimrv Hood waft indicated. To avoid the possibility 
iH'ing overtopped and destroyed, it was decided to raise the crown to tl 
if ponsibje. A t-oiiajdoralilu porllon of this topping was done by the c< 
con true t price, but where ihv rising river cut ofl' the sup)dy of earth t 
of the levee it beraiue Di?tt^8HAry to continue this work by hired labor, 
the toppiijg W!iH Loiiiuteiierd there was about 12,000 feet of the levee t 
raining froni iXb to 2.5 fept. The capping was done in the following ma 

Stakes 2 hv 2 inches hj \ ttot were driven about two feet deep into 
the levee aud 1 foot froni tbe ed^^e on the n|i8treani side. The stakes vs 
feet apart. These st;ik«» wtre tlien planked with lumber 1 inch thick, 
up with t5Arth, In ?,timv vnatis where the material was particularly ba< 
mled sacks wan laid ulong thV bottom of the planking to prevent the v 
out uDdemeatli. In othor places where the till was greatest and earth r 
to olitain, a dtnihlt* vow of hi Jikts and planking was put down and the 8] 
tilliid in with earth, obtained from the downstream crown and slope of 
IfiM'i'. The \\ork wan more dithcult and costly than other similar wor 
of the wat^r beinjj on both nides of the levee. Earth had to be obtaii 
hills at the ca^tLTu tKiniinuft »( the levee and hauled or boated to the Ic 
it was iieedetK 'Ihv launch litibtf and a small barge were used for transp 
and material, iind llu? f^nmll ■ j n arterboat Beta for quartering and sii 
iiei^esHcjry force of bil>wriTH, watt braen, etc. The sandy portion of the le 
badly at nnnieroiis points and had to be heavily sacked to prevent a bre 
thp height of rhe rbiod, IIik current, after flowing around the end c 
returned and iinynnged agniiist the lower side about 500 feet from the « 
tinned against the eniUankuient for about 1,000 feet. The levee in th 
ooiupoied of pure ^^lud aiul roniuienced to cut badly. It was necess 
almost a coDtiniious revetment of sacks along this portion. 

The cost of all this work which was necessitated by the high-watei 
waft about ii=2,7'U. 

Before the wiitt*r came over the bank of the river, the rock revetmei 
the willow nifittrcHs on the out<ir end of the levee had been built. Foni 
of rock, containing 1,248.40 tons, were unloaded on the river bank at the 
venient point to the end of tht? levee. Of this, 602.95 tons were haulec 
of I lie levee and diHtnbntt*d in convenient piles. The levee terminates i 
curve 3U0 ft?et hnjg and the ^ide slopes and end are flattened to 5 to 1 
revetment was laid by bund, and ext'Cnds around the outer or upatrean 
curve, around tht* end and for TMJ feet on the inner or downstream face c 
Th(H revetment covera tbo slope of the levee and extends from 5 to 10 
to the berme. It is about IP inches thick and its superficial area is 
yanJs. The conj*tniction of the revetment was commenced March 1( 
completed ilaich 20. Tiie < o^^t was: 

602/jr» ton« of rock, at *1,64..-.- 

IJnnling 602,1*5 Ions of rock, at 25 cents 

Labor and anperiniendence,** .- 

Total.................... ^ 

During the year S, 21 1.21 t^ms of rock have been delivered and stored c 
lena the WJX^it tons used in the revetment. On two occasions the ca 
bank biiH rendered it necessary to move a portion of the rock further 1 
vent its losa. 

Bo fttr as mn be seen at the present stage of the river, caving of the b 
Bend hns couitnned at an undiminished rate, and this caving will probi 
more active when Ou livtT falls within its b.inks. 

Prcparaiioiis tin^ innv btjin;i nsmle to (ronuuence the work of bank p 
thi« bend. Proposals have hv^u aslced for furuishiug lumber and othi 
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ud the plaot is now being pnt in readiness for the work, which will be commenced 
i» goon as the river falls sufficiently. 

Very respectfally, your obedient servant, 

H. S. Douglas, A98iatant Engineer. 
Capt. Geo. McC. Derby, 

Corp« of Engineere, U. 8, A, 
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BEPOBT OF HB. H. 8. DOUGLAS, ASSISTANT ENGINEER, IN LOCAL CHARGE OP 
IMPROVING HARBOR AT NEW ORLEANS, LA. 

New Orleans, La., Matf /, 1S97. 

Sir: I have the honor to submit the following report on the improvement of the 
harbor at New Orleans, La., for the period from May 1, 1896, to May 1, 1897. 

At the date of last report no construction was in progress, and the plant was laid 
np at the Government depot. The care, preservation, and repair of this plant is cov- 
ered by a separate report. 

As there have been no changes in the character of the mattress or cribs nor in the 
methods of ballasting and sinking these structures on the various submerged sloping 
spar dikes, a report must necessarily be coDfiiied to other features, principally the 
cost of the work of the season just closed. For comparative purposes considerable 
n-ference must be made to the work of previous years. 

Unless stated otherwise, the cost given will be what may be termed the field cost, 
wit is believed that the figures given in all of the earlier reports were compiled only 
from such data as was known to the man in active charge of the works. Such 
expenses as office rent, clerical force, stationery, traveling expenses, etc., in main 
office were not known to him and were taken no account of. The cost of surveys, 
new plant, or repair and care of that on hand are not believed to have been so far 
<"har«jed to construction. 

The work of improving the harbor of New Orleans may be said to have been com- 
miiired in the winter of 188^-84, when a mattress of the continuous woven type, 400 
fi^X wide and 470 feet lon^% was sunk in the head of the C'arroUton Bend, in 1884 
practically the present project of submerged sloping spur dikes was adopted. There 
have been vast changes made in methods of construction, but the principle remains 
the same. 

WORK OF 1885. 

Spur dikes Nos. 2 and 3 were fully, and No. 5 about half, completed, in Gouldsboro 
Bend. The mattress was of the woven type, and the number of square feet placed 
was 210,000, at estimated cost of 7.6 cent-s per square foot. Four hundred and sixty- 
fire thousand and thirty-six cubic feet of crib work was placed at an estimated cost 
of 3.6 cents per cubic foot. No details are given of the items going to make up the 
cost, and it is quite probable that the whole work was underestimated. The spurs 
were estimated to cost $12,500 each, but the total cost of the work for the year was 
$87,006.35. There was considerable material in the way of rock and iron rods left 
over. Three new barges had been purchased, and part or all of the cost of a steam- 
boat came from the appropriation. 

WORK OP 1886. 

Owing to lack of funds no construction was undertaken. For the same reason the 
plant was not repaired, but $4,151.78 was required for its care and other expenses. 

WORK OF 1887. 

Spur dikes Nos. 1 and 6 were completed in the Gouldsboro Bend, and the cribs to 
complete Spur No. 5, left unfinished in 1885, made; 102,600 square feet of mattress 
and 377,874 cubic feet of cribs were built, but no published estimate is given of the 
cost per square or per cubic foot. It was thought that spur dikes could be built for 
110,500 each. The cost of the work for the year was $40,299.47 ; of this a large per- 
'xntage was required to repair the plant, which had greatly deteriorated, owing to 
lack of funds for its repair and preservation. 

WORK OF 1888. 

Spur dike No. 4 of the Gouldsboro series was completed ; No. 5, conmienced in 
1^5, finished, and No. 6, put down in 1887, repaired. The total square feet of mat- 
tress completed was 52,500, and the total cubic feet of crib work was 416,020. An 
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Ltemized Htatemant of mat>driftl ufied is ^iveiij and the cOAt af crib e&i 
4.57 cent* per cubic foot. It is stated tiiat the mattresa cottiydc»t*^ 
iKH ceDt«i per niiuare foot. Tbc^se ii^iiree are thought to be mort) I 
heretofore given. Thrt^e new bargee were built and »otne rap air ' 
coat of tb« work for the ^ear waa $^E3, 180.44. 

WOftK OF 1889. 



Bpnr dike No. 1 of Greenville Bend series wae nearly complel 
thousand five byndred square leet of mattre^aa wan pltLced and 1^ 
eriba. The oati mated coat of crib work was $0,040(2 per cubic foot* ' 
inattreiui ^.06311 per i^unare foot. Tbo " framed iiiattre«»/' sln^< 
standard in harbor work, was first used on the outer end of this spn 
not admit of weaving a mtittrf^is of the required width. Tbe frac 
140 by 110 feet and cost $0.09rH> per sqii:ire foot. The co«t of tbe 
$77*557.31. Three upw barges ha-d bi*en built, a quart4.!r boat pare 
outt anew boiler placed iti thw tii^^boat, a survey of tbe harbor e 
$5|000 had been made, and $17,000 worth of rock^ lumber, broah, 4*i 
was left on hand. 

WORK OF 1890. 

Spur No, 1 in the Greenyille Bend tliat w&s partly finished the pn 
completed. Spur No. 2 of the same scries was 6uished, .lod Spnrs 1 
were built in the third district reftch. Two huuilred and nine thonp 
and flfly-fouT square feet of mattress antl t^4t287 en bio feet of crib ' 
in the sir spurs. The averag^e cost of mattre^a per square foot wn 
crib work per oabic foot $0.03622. From the detaiht of material, 1 
it Is evident that this is the first estimate giTing about the true i 
Tbe woTon mattress was finally absjidoned this season and the 
ailopted. Spurs Nos. 1^ 2^ 3j and 4 of the third district reach serien 
U) iiigh-water mark by a rock revetment. The field estimate 
!f75,B47.54 and the aetaal atuouiit eipended during the year waa $1^ 
plant was pnrehaAed and but few repairs made, 

WORK OF 1891. 

Spura Nob, 3, 4, »Dd 5 of the Carroll ton Bend serieft were bttllt. 

fifty4wo thousand two bututreil and fifty ftqimre feet of mattresi i 
feut of cribs wen^ placed in the t hrL^o ftpiirt*. Tbo average oost of mi 
foot was $0.0987, and of cribs $0,035*J per ciibie foot. Tbeae Hgiirei 
be a very close approrimation to thy trne ooi^t <jf tbe work as tt 
unfavorable one. The framed mattress waa used entirely. Tbe 
season's work yvB» $41,542,59. The total amount expended duri] 
$78^688.08. Ex tensive repairs and alterations were uiaiie t^ the pi a] 
$11,000. Material for cons traction valued at $8,903.15 was lefl on h 

WORK OF 1892. 

Spurs No«. 1\ 2', 3', and 5' of the third district series, and Nos, '. 
CaiTolton Bend eeries were built. Some of the third district aptir^ 
back to the main levee by an earthen levee paved with rock. A sn 
sunk below Spur No, 4 of the Carroll ton Bend t4> prevent tbt* spur 
eddy aetiou. In all 319, 2(K) square feet of mattress and 8iK\li6l cm 
were placed. Tbe average cost of mattress was *<>.09218 per sqt 
cribs $0,03649 per cubic foot. The total field cost of the seaaou'e woi 
Tbe amount expended during tbe year was $72,?i5i 21, There wm | 
material left ou hjmd, and $8,217,35 had been eipended for care and 
etc. The figures given for this season's work are evidently quit* 
believe can l>e relied OD. 

WOSK OF 18^. 

The work of this season was confined to mattress conatmotioo fo 
revetment of a portion of the Carrol Hon Bend. No eriba wert^ bn 
tunity was f^iven of obtainiuf^ the absolute cost of ntatti'eas woi 
was placed 652,020 Hqnore feet of tnattress at a cost of $58|159 OC 
square foot. Tbe total amount est ponded during tbe year wai iS4p' 
barges, at a total oost of $13,874, were built under eontraot» and eur 
made to plant. 

WOIiK OF 1894. 

Notbini^ was done, even in the way of ueceesEry repairs t& plant 
esthaustlon of fuudSt 
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WORK OF 1895. 

The operations of the season were to lay a eontinaous mattress revetment fh>m 
8pnr 1' to Spnr 2' of the third distriot series, and the layine of the foondation 
Buttresses for Spurs 2^', 3^', and 4^' of the same series, together with some small 
Battrwees immeaiately helow Spars 2*, 8', S^', 4', and H*. The work of this season 
ns acftin confined entirely to mattress constmotion, 744,000 sqnare feet having heen 
pbced at a cost of $61,945.62, or $0.06326 per square foot. The total amount 
eipended dnrine the year was $93,873.09. The value of material left over was 
S3303.62, and $14,977.28 was expended in repairs to plant. 

WORE or 1896. 

Owing to limited funds on hand no oonstniction was undertaken. Care and cur- 
lent repairs to plant cost $4,688.85. 

WORK OF 1897. 

In s report on bank protection, dated June 6, 1896, which I was directed to make, 
the following occurs : 

"Going somewhat into details it may be stated that one of the principal objections 
to both uie fascine and woven mattress is that they must be built on the spot where 
tkey are to be sunk and of the full dimensions required. 

• ••*••«> 

'' With the framed mattr^ it oan be bnilt at any point above the proposed locality 
where it is to be sunk that willow or other suitable brush can be obtained. The 
brash will require to be handled but once, directly from the bank into the mattress. 
The length of but one barge extending out into the river is required, and that can 
be placed in a sheltered locality where the possibility of accident is reduced to a 
minimam. I oan conceive of a locality near the foot of a sand bar overgrown with 
villowB, where ways on the bank would answer and no floating plant of any kind 
be Tsqnirod. Construction can be commenced if desired during high water, and all 
of the mattresses built so that advantage can be taken of a favorable stage of the 
river to sink. The longer time after the mats are bnilt before they are sunk the less 
rock it will take to sink them. By using a pump with hose and nozzle to wash out 
collected sediment the mattress can be parked and kept afloat for an indefinite 
length of time. 

• ••••«• 

"In case of spur dikes nearly all the advantages of the framed mattress are pos- 
iMsed by the cribs. They can be bnilt at any distance irom the proposed work, and 
ean be parked and kept afloat for an indefinite length of time.'' 

At the time the foregoing was written I had, of course, no idea that this plan was 
to be carried out at lul, much less under my personal diirection, but on October 1, 
1^, I again assumed local charge of the improvement of the harbor of New Orleans 
alter an absence of six years (from November 7, 1890). 

I found that a detailed project for the work had been prepared by Lieut. Charles 
8. Bich^, Corps of Engineers, the two main features of whicn were the construction 
of mattresses and cribs at the locality where the willows were cut, in accordance 
with my suggestion, and the use of a double set of plant in sinking, so as to cover 
two ipurs at a time. It was found that this last feature or detail was a necessary 
iocompaniment of the first if the force was to be utilized to the best advantage. 

On October 1 1 assumed charge of the work. On October 9 a force of 104 men had 
been organized and, with the necessary plant, left New Orleans for Profits Island, 
arriving on the 11th. On October 15 two sets of mattress and crib ways had been 
bailt and the cutting of willows and construction of cribs commenced. On Novem- 
ber 16 the first tow of cribs started for New Orleans. By November 29 the con- 
Btmction of mattresses and cribs had been completed ana the force transferred to 
New Orleans. On January 9 the work was completed, 192,000 sqnare feet of mat- 
trees and 606,720 cubic feet of cribs having been successfully placed in eight spurs. 
As the force was organized and left New Orleans October 9 for Profits Island the 
total time for the work was exactly ninety-three days. The cost of mattress was 
t0.0617 per square foot, and of cribs, $0.0295 per cubic foot. The total field cost of 
the season's work was $29,775.73. The total amount expended to February 1 was 
161,074.60. 

As to details: 

llie project contemplated the completion of Spurs 2i', 3^', 4', and 4i' in the third 
difftrict reach, the foundation mattresses of which had been placed in 1895, and the 
eonetmction of four new spurs, A, B, C, and D, in the intervals between Spurs 5', 1, 
2, 3. and 4 of the same reacn. 

It having been determined to try the plan of building the mats and cribs at the 
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li>cttlity whotf? thi? willows were cat, c forcB of silmnl 100 ujec 
placeil on tbecjiiarter boat Aw Ortean^f wUivh Luil been e*|nipp« 
sJBt ifclhiiit 300 iii*3D» Tho uti( psssvry tcidJ.s nud sipiiliwTir©** wettj Oj 
bt^r II the quartf^r bi>at, with oub bsvr^t* of luiutier ami oii« of voal, 
6'*^<?m/ Cow9iock fur Proiits liiluod, arriving op fc^nrnlay, OotoHe 
meneed ^'atting wilIow«i ^nd coiiwtnii'thi^ two sets of ways c 
coiisiriK'tion wiis fomnieu^od October 15 a^nd (.'otupleted Nuven 
fpet bas'Jfig been built. Multreaa c^ontitMictioii wan ccmmiunced 
p Iti tiH 1 N a V i:tm ber 2Tt 1 92 , (KX) ar | ii ; i re feu t b a\ i n «i beai^ b u i 1 1 . Tbe 
forroUMtmrtion wa8 forty wurkiugdayB, iind the i0»t of labor ftu 
moving iVutn trnd to New Orleams^ was sf ll,*>ri9.37. 

Tlie tovviiig of tbo t^<»ni|>b*tf?d mftttreftsea fliid cribs to Newi>rl 
NovrenibiT IB and Ibe laiit tow arrived DtjeeDdber 12. The time 
{Com^ttttk} with double crew waa twenty -three days, and tbe vt 

Alter the c^oiupletioti of conatriu'tlon at Protite Island tbe qua 
waa towed to tbi' tbinl difttriot rea*^h, New Orleaim Harlior^ tl 
and tbe sinking of tbe crtbs und the tnatlreases od the eiirht &p 
flrst rt ib waa sunk on Spar 2^' on Der-i^iuber 4^ aud tbe la^t apu 
nary l\ tbe aut^ial uiituber of working days being twenty eix. 
fiieurin;^^ work on 8piir 2^' it became evblent that two sets of 
in oriler to avoid loss of tlaie and idle labor. The ^ecoud set 
position for S^pnr A^ and by transit rrin^ Ibe j^eater portion o 
set of plant to the other a large force wa» operated and idle lat 

At Protitf^ lei and two seta of ways were constructed for huii 
cribs* Tlierte ways cost as follows : 

17,(m feet, B. M. lumber, at $8.65 .- f *.. .-.. 

IpJMMJ ponuds wire naihi at Sfi0.0345>._ -,_._.. . 

Sabs i*4tt.' nee, inclndiug service »^, ♦ , .., 

Labor, snperinteudwioe, eto.^,,,, . ^,,, .,_,,, .,.*^,.^,,.,.... 

Total _ _ .-.....__ 

In ooDstractiiig niatn and crilis 5j55H cords of wtJlow brnah ; 
the detailed coat of which was: 

Catling, bauling, etc.,*, ..,, , , ,.._..,,,,,,.. 

Subsistence, including servi eo, ,*,,,, ,,,,,.,,*.,,...*,•., 

96.1 ftores of land at $1 per ai-re* >............. 

Total ..._,_,_ _..-.,__._.- 

Towing from Profit* Island to Now Ork*an»,..-_. 

Total -„-___-. 

Number of t-orde of willows and pol&n used 

Cost per cord dtdi vered at ways **,..* ....--*,*.,--, 

Cost per cord for towin^f to N<^w Orleans,*.*..*. ..--...._***.. 

Total cost delivered at New Orleans,...* 

Th« cost of subsistence for the season work was: 

Provisions, iudndtug ice^ frc tgbt, ete , 

84irvice ....._...*...,-*, .._...,. *.*-_.. 

Total ,...- •_, 

Number of nien anbaistf^d ...-— -.,. 

Cost (»f raw ratiou -. .., - 

Coat fl^^rved ,. ....,.-...,.. 

Cost served per ^li^yl^ labor see u red .-*...,,.,..,....., 

Tbe lotal cost of coestruetijig ibe inattresse? i*nd eribs Jntdm 
jng up to Protlia Island and returning to New Orltaus, tbe bu 
waySf etc.j wan $14,Ij59.37, divided as foUowh: 

lOS.JXKi leet B. M, lumber* , 

IS.OdO poinidti wire nails* .*... ....,,,... 

tS80 ponnde No* 10 wire ,*_**.,* .......,.*.*.,. ^ 

MJsceJbincoua, oil, fuel, ITnited States lam, etc ., *. ,,.. 

Snbsisience* iuelnding service* . _ ^ 

Labor, sir perin tendeoce, etc , , 

Total.....*. ...... ..,,. 
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Maitreasei, 

HOOOfeetB.M. lumber $778.50 

9.6GOpoands steel wire nails 331.20 

SOOponndsNo. lOwire 10.40 

Miwellaneous, oils, fuel, United States ram, etc 141. 34 

Sabiiistence, incladiug service 935. 66 

Ubor, saperintendence, etc 3,675.23 

Total 5,868.33 

Cost per cabio foot for cribs at Profits Island 0.0145 

Coat per sqaare foot of mattresses at Profits Island 0305 

The wiring of the mattresses was not quite completed at Pro (its Island, but this 
would add but little to the cost. Willow brush is included in lalior and subsistence. 

Ttie total cost of towing the cribs and mattresses from Profits Island to Nev Orleans 
was $1.147. 34, divided as follows: 

Crib9, 

Fuel oils, eto $245.17 

Provisions 45.00 

Labor, crew of tug, etc 283.60 

Total 573.67 

Mattresses. 

Fuel, oils, etc $245.17 

Provisions 45.00 

Ubor, crew of tng, etc 283.50 

Total 573.67 

Coat per cubic foot of cribs for towing 0.0009 

Cost per sqnare foot of mattresses for towing 0030 

Four trips of the tug were made, two with cribs in tow and two with mattresses. 
The time occupied on each trip and, consequently, the expenses were practically the 
Mine as given above. 

From the foregoing the following has been compiled : 

Cost of cribs per cubic foot delivered in New Orleans $0. 0154 

Cost of mattresses per square foot delivered in New Orleans 0335 

The sinking of mattresses and cribs was commenced December 3, and the last crib 
was placed January 9. The actual working time being twenty -six days and the cost 
of labor and material $13,969.02. 

The cost per square foot of mattress in place was $0.0617 divided as follows : 

CoDstrnction at Profits Island $0.0305 

Towing, Profits Island to New Orleans 0030 

Ballasting and sinking in position 0282 

Total 0617 

The cost per cubic foot of cribs in place was $0. 0295 divided as follows : 

CoDstrnction at Profits Island $0.0145 

Towing, Profits Island to New Orleans 0009 

Ballasting and sinking in place 0141 

Total 0295 

BOCK. 

Rock for ballasting mattresses and cribs was obtained, deliverc'd on United States 
barges in New Orleans Harbor, as follows : 

211.70 tons ship's ballast, purchased in open market, at $1 per ton $211. 70 

700.62 tons old paving stones, purchased under contract, for $1.71 per ton . . 1, 198. 06 
4,026.34 tons limestone rock from Alabama, purchased under contract, at 

$2.21 per ton 8,898.21 

Total (4,938.66 tons) 10,307.97 

Of this amount 3,223 tons, valued at $6,922.21, were used, and the balance, 1,715.66, 
Talued at $3,385.76, was unloaded on the bank at the Government depot The cost 
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of uulu&ding w^A $230>32, whlcE would tnske tbe cost of tbia rock on 
per ton. 
Thti material now on baod for f»piir-41k6 oouHtruction and iti vftlae 

:^,710toiiaof rockj at wiiy !|2. 25. ...,.--,.---.---- ,,-,-.-- 

lir^tmO trrt B* M- liirnhfi\ at ^.65 - - — -._., , 

)L^mM}poanda wire nails, i+t JHKU345.----- . -*-. - .- --,* 

6^600 pimndft No. 10 wire, at *0.013 .,---. , ----.------,-.„-.- 

Total, -.-- 

Ka a iDtLttcr ol' iDli:;ri:flt| and bocuuse tUe data 1^ on haxid^ I givi? dd 
fereiit Hpura aa fotlowii: 

BPOE 2i'. 

The work on tbi« apur waa c©iiftne4 to orihs, the foundation mattr 
placed in 1895* The plaxit wnii phtciMl in position Deeonxber % and ^ 
Slink December 7. Tli© dinipnKioiis of the criba wtTo: 

Crib No. 1, iO by '^^ by 6j crib No, 2, 32 by 70 by 6; orib No, 3, ! 
crib No. 4. 16 by 294 by 6, 

Cubic f6et of criba in spur,.... 

f'orda of willows itnd -polim o§od *,.,_. *-..*.-..... «........*..... 

Tone of rock iiae^l *.._...*....., •.*....-.-..-__..-*.. ^ . ^ _ ^ * . 

Pouuda rock nacd per cubic foot to aink.... .,«., ......•, *. 
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SPCTft Si'. 

4fl on the prerlons apnr the fonndatton mattresa had been annk In 1 

wsfl awung into position DecE^mber 8 and the la&t crib %vaa ^nxik o 
Tb(^ dlmeneiona of the cribs w^tsre: 

Crib No. 1, 40 bv 136 by 6; crib No, 2, 32 by 307 by 6; crib N0. 3, 
crib No, 4, 16 by 337 by 6. 

Cubio feet of criba in spur ,,, ,. *,*^* ,,..*-...... ........... 

CoTdi of willowa and polea naed.,,.. .,,--,-.....,,,,,..,,,......... 

ToBM of rock need. * ...,,, ...*...... „,,-,,..,..... 

PouMdaof look used per cnbic fcfrot toaiiik. -_- — -_..„- ^,,,.- 

SFUlt 4'» 

Foundation ii Mtti i ti waa aauk in 1^95, Tlie plant waa ^wnng intoj 
ber H and tbi? laat crib wqa annk December 17. The dimrriHinnB of 

Crib No, 1, 40 by 46 by bj orib No. 2, 32 by 117 by 6; crib No, 3, 
crib No. 4, 16 bj 315 by 6. 

Cubic feet of criba in spar-,... - , **. — 

Cords of willow bniah and poles uaed ... ...-- 

Tons of rook ueed , .— ..---.. .. 

Toimdaof rook ujiod per cubic foot to eink.............. ............ 

eFUB 4|'. 

Foundation m&ttFcai aunk In 1895. ITie plant wa* awting In po^f ti 

and the laut orib was snok Deceruber 21. The dimi'tisiouf^ *if tbe cril 

Crib No. 1, 32 by 50 by 6; orib No. 2, 24 by 143 by 6; orib No. 3. U 

Cubic feet of cribs in spnr .. ............. 

Cord* of willowa and pol&s naod.. .... ^... ..--..-...... 

Toni of rock nsecl ,. , .-....-... 

Pounds of rock used per cubic foottoaiiik -...-...,.-.-.. . 
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SPUB K, 

ThiH and the following: sputa, B, C» and D^ were entirely new apt 
awunij: Into pnettion December 15. Tbe foundation mattrcHa w»a i»ui 
and tbe last crib waa placed December 24. The dlmenaiona of the mj 
by 400 by 24. 

Sc^aare fept inmattrt^as,... 

Corda of wUlowa and polea used... _ 

Tons of rook nsod ,.,.,.,, ._..___. , , . ^ . _ _ , 

Poanda of rock per aquare foot to sink .-._-,..„.,,.. .-....,.. 
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The dimensioDB of the cribs were: 

Crib No. 1, 24 by 226 by 6; crib No. 2, 16 by 300 by 6. 

Ubiefeetof cribs in spur 61,344 

lords of willowB and poles 353 

Tons of rock used ^ 185 

Foosds of rook per eabie foot to sink 6.03 

SFUB B. 

Hie plant was swung into position December 24. The mattress was sank Decem- 
ber 29 and the last erib was placed December 31. The dimensions of the mattress 
fere 120 by 400 by 2^. 

Square feet in mattress 48,000 

TvDS of rock nsed 500 

Cords of willows and poles 600 

Poondflof rock per square foot to sink 16.08 

The dimensions of the cribs were : 

Crib No. 1, 32 by 34 by 6; crib No. 2, 24 by 120 by 6; crib No. 3, 16 by 263 by 6. 

Cubic feet of cribs in spnr 49,056 

Cordaof willows and poles - 292 

TonB of rock nsed 186 

Pounds of rock per cnbio foot to sink 7.68 

8PUB O. 

The plant was swung into position December 30. The mattress was sunk January 
2 and the last orib was placed January 6. The dimensions of the mattress were 1^ 
by 400 by 2i. 

Square feet in mattress 48,000 

Cordaof willows and poles 600 

Pounds of rock per square foot to sink 16.58 

The dimensions of the cribs were: 

Crib No. 1, 82 by 56 by 6; crib No. 2, 24 by 212 by 6; crib No. 3, 16 by 242 by 6. 

Cubic feet of cribs in spur 64,320 

Cords of willows and poles used 381 

Tonaof rocks osed 175 

Pounds ofrock per cnbie foot to sink 6.44 

SPUB D. 

The plant was swunff into position January 4. The mattress was sunk January 7 
and the last crib was placed January 9. The dimensions of the mattress were 120 
by 400 by 6. 

Square feet in mattress 48,000 

Cordaof willows and piles used 500 

Tonaof rock used 255 

Poondaof rock per square foot to sink 10.62 

The dimensions of the cribs were: 

Crib No. 1, 24 by 208 by 6; crib No. 2, 16 by 265 by 6. 

Cubic feet of cribs In spur 55,392 

Cordaof willows and poles used 322 

Tons of rock used 229 

Poundeof rock per cubic foot to sink 8.25 

The total cost of labor and material in sinking the mattresses and cribs was 
$13,969.02, and the total cost of the entire season's work was $29,775.73, divided as 
foUova: 

3,223tonsof rock, at $2.1477 $6,922.21 

5,553cord8of willows and poles, at$0.6568 ^ 3,647.34 

4,0e2barrelsof coal, at $0.1^ v 913.95 

215,000 feet B.M. lumber, at $8.65 1,859.75 

18,600poundssteel wire nails, at $0.0345 641.70 

4,800 jK)unds No. 10 wire, at$0.013 62.40 

1,000 linear feet five-sixteenths inch wire strand, at $0.01 10. 00 

Cylinder, lard, and headlight oil 125.92 

Mted States ram, 7 days, at $20 1 140.00 
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Provis^hjiJi*, iTVcliuliiig icfl -,, *,*-,-. .--- .--, ---. --^- -..-. ..-.•* 

Vikj rolls, tiervicea ».--,, ,--• ,**.* , ^,..-,,,, — . 

Total,.,-., ..„ ,*.-. .-- 

Tht^ total amount ospt^Ddeil f*H' ittipr<!>\iiig tho Uiirlsi>r of >;ew t>r)cMi] 
IK^Hj;, to Frbriinry 1, 181>7| is $5T,5<>1 76, A di^t^reuce between Uie £«1< 
tlit^ sir trial i^xpi'mUtorcH of $27,786.03, 

The d11iVr6zi€i< is mside up as followi: 

Repairs to pi an I . .,,..,..«,,. *-,,,, 

Care of pknit.. -,.-,,.- ., ,. , ..,,, ,•-_. 

New plant .-, „ -,.,-,,-.,,.,. 

gnrv(*T« ....,,. ,,,,,,•.*. .*^, ,,.,., ,...,-,,, ,,,.,.,,-,,-..-. 

Main otli co iind f*thrr :ii] mi ti i^t rati ve expetist^ .. -^ ._-_...,.,,-,< , 

Matmal for coisHtniiitioii pon-hueeil bat atill on band, »»y , 

Total,,, ,,,.,..,„ .- - .--.-- 

li may be noticed tbtit the value of tlie material on hand dnc^s not c 
givrD elsewht r*j C$l0,ri24,05i. Th*^ reason of this ia that 80»iie at' th« 
an liHnd wa^ pnrchni$ed and paid for last year. Tbe otbiir amount; \ 
the i^fticc^ ref'ord** 

Iii( iden tally to oonstruction, «nrveja were made in the third diet 
in the ("arroiltoQ Bend. A can^fol travtiTso Hue on true ineridiai 
angle pnint* marked with iron castinj^s* The centur line of the nt'if 
niaikid with two iron posts and tied into the traverse line, in ad*Ut 
pc'Tfiiunent points wf^rrr rare fully rtUeti'nc*'d to interMf^t tiooa of i^tn^ 
back from th<*riv* r, «ii that they can be replaced, even if the entire leif 
or moved* In the third diHtricl iviich several lines of soirniliii^» W( 
eiich spnr to detcnnine it^ cniidiHnn and e*cctiona nf the hncik wi^i 
2, (MX) leet below the la»t «piir to ubtain ilata for compAriaon ihonld ii 
to exttnid the spur dike sytom in thiB reach. 

It app«'ar>i to be difHcuU if not ink possible to ^t^ptirate the fibroin 
st'fl?*on'a work IVom anothtir. Tiii^ wirfi ropo, niaoila rope, fool**^ coi 
vi-yinj^ ontfit, t te.^ purchased Uiia year^ may tatit for several suci^i^ 
wtu-k, and to cltarge tb«<m all to tbi< work of onr^ year would not only 
would hi^ ndsh aditig, 

It ta diffli^nlt to prorato snrh Ihiniini. The repairs of tugs, qnartcr 
etc., have amounted to $13^(1^.1^1 so far thin yi^nr. Jtiwt what portinn 
bu charged ti> tbis soa^on^fl wnrk would ho hard to determine. Tb< 
plant ncocpsitating th^s^^ repairs was not caused by Thi>! ycar^ft servici , 
past yciiTfl. Again, the plant baa been used coni^idernbly on works o 
Orleans Harbor, and it would be raaaifcstly wrong to charge the W' 
other service against rhe hiirbor work. It orcnrs to ms* thataeh.'ti 
per i^ent on the vaiini of the plant n»vi\ would give a t'lo«e appro 
amount that «honld be charged to any particular fl(^aanu*a work» I 
would have to be obtnined from the co^t of earing J'or und repairing 
period of years, 

As the object of the work is to prevent caving of the river bank 
rnuniiig foot of bank protected would be the proper unit. Here, ngn\t 
of separating the cost of one season's work from another is cncouute: 
work of J8ini-l»7. How many linear feet of bunk havo been prnteet*»d 
and bow much by that of previous years t By what rule other tha 
one could yon atjite that Spur A protected half the interval betwiM 
8pur If If it dors, fliippose Hpurs 5', 1, 2, 3, and 4 had not been bnili 
A, B, C^ and I J ba%'e bet n locatt^d so as to protect a length of bank 
they do now, or more, or les^f 

After ledection and consideration of the various dlfliculties^some oj 
endeavortHl to outline in the preceding paragraph, I have concluded ' 
following: 

Take tut* whole length of bank prott^ctt^d in New Orleana Harbor, 
the upper and lower f*piirH of eaeh locality proteet above and bt^low tl 
canal to half the interval between them and the adjacent spur; in 
thus obtained in linesir feet; obtain the total cof^tof hnprovemcnt o 
Harbor Rinee li^S3-84 ; deduct from the total cost the value of the pliu] 
on hand, thia vidue being assumed at what it won hi cost to replace 
piirtieular boat, barge* ete.; divide the renvainder by the len^b oi 
tect^'d in feet, and the quotii-nt will be the true cost per linear foot. 

My ntethod of arriving at the eost of the plant is as lollows: If ha 
destroyed it wo odd bo necessary to replace it with another barge cfleti 
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vhich; I take it, represents the yalne of the existing barge to the work. On this 
bisjs I have compiled the following: 

Ti^JiWa $5,000.00 

uQarter boat jyew Orleans 8,000.00 

I'DTtit on quarter boat 2,000.00 

V;,rehou8e barge with outfit 4,000.00 

^iiui-mgbargeKo.2 4,000.00 

r»otk 4,000.00 

Bs;rse8l,3,4,5,6,7,8,15,16, 17, and 18, at $3,000 each 33,000.00 

Wire rope, manila rope, tools, and other appliances 5,000.00 

utxk, lumber, nails, etc 10,534.05 

Total 75,534.05 

By examination of the maps I find the length of bank protected to be: 

Linear feet. 

lathe CarroUton bend 4,470 

In the Greenville bend 1,850 

hi the Gouldsboro bend 4,325 

Id the third district reach 8,230 

Total linear feet 18,876 

According to the published reports and information on file the total amount 
expended to February 1, 1897, on New Orleans Harbor since 1883-84 is $775,267. 
.Subtract $75,534, the value of plant and material on hand, leaving $699,733. Divide 
l>y 18,875, the number of linear feet of bank protected, gives $37.70 as the cost per 
nmniDg foot. 

This is, in my opinion, a very favorable showing, and I think it quite probable 
that if works at other localities were analyzed on the same basis the result would be 
rery surprising. It should be borne in mind that the average width of mattress 
pl&red and the average depth of water is considerably greater than elsewhere on the 
Mu»sis8ippi River where work having a similar object m view has been undertaken. 

As calculated in the field the mattress work of the present season cost $0.0617 per 
square foot, and crib work $0.0295 per cubic foot. This result has been disappoint- 
ing to me. In my report of June 6, 1896, I showed that brush and poles mad(^ from 
21 to SO per cent of the total cost of spur dikes, and stone from 23 to 28 per cent. In 
8iiggi«ting the plan of constructing the mattresses and cribs at the locality where 
ibf willows were obtained a two-fold economy was expected to result— in the cost 
of willow brush, by dispensing with one handling and the cost of towing empty 
barges one way: and in stone, oecanse the mats and cribs would be in the water for 
^Qi-h a length of time that their flotation would be overcome to a groat extent and 
less stone would be required to sink them. Let us see whether or not these results 
lave been attained by reference to the reports of past years. 



I*s8. 

mo. 



Comparative cost of willow brush and poles, 
[Delivered in New Orleans Harbor, per cord.] 



$1.75 
1.84 
2.22 
1.70 
1.81 
1.77 



1891 $2.07 



1892. 



1895. 
1897. 



2.00 
2.15 
1.36 
0.86 



ComparaHre table shounng pounds of rook used to sink mattresses and cribs. 



Yev. 


Pounds per 
cubic foot 
of cribs. 


Poundsjper 

square foot 

ofmata. 


Te». 


Pounds per 
cubic foot 
of cribs. 


Ponndsper 

square foot 

of mate. 


im 


6,818 
6,880 
6,687 


14,080 
12,670 
16,353 


1893 




14,560 
18,894 
13 086 


1191 


1 1895 




1S3 


! 1897 1 «ift 




i 







From these tables it is evident that the cost of willow brnsh has been reduced 
about one-half. With the stone the saving has been inconsiderable. The explana- 
tion of this is very simple. In 1891 when the minimum quantity of rock was used 
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the report* «tate that owing to the hiffh stage of tbe river the 
op ««> fast that the J had to be waabef out with a jet from aVti 
their smkiDK before the pUot eoaid be put in poeitidD. Durii 
5^^ ^IST r^mam^d at « very low etage und waa almost free fr, 
fmZlM ""^^ ^"^^ ''^^^^ ^°' ^"^^'^ *^« moDSTfioi 
i..r"**^^f ^w^ ^^^ ^f^^ obtaioabfe M to the coat of mattr^H, 
paratiT© co*t of mats and cribs, commencing with W); 



Tew, 



lews 



fooL 



.00870 
.(MBit 

.oeiTo 



Crib«>p«r 






Wliile the reduction in eoit In 1897 hm been very groat, £ ti^nl 
result lam the nature of a disftppoiotment to me. So far hs ^ 
cenied the resuU hae been all that I expected, but the reverse ha 
the other oostly material, ro€k. *- ^ ^ "» 

Experim«nt8 are now being made to discover m materia] th 
nee^ar^. yuaJfi cation 8 and yet be cheaper than rock. It U U 
expenmentH will be aacceasfiil, but thev will take time 
thT'i^SL?,^^''^ It' by neiog a small amount of cheap liimb. 
the interstice, m the pookete of the crib», I think that gVavel ct 
imt at localities where gravel can be obtained cheaply. Say Nat* 
inif T . ^\1l''''^i **; *^*^ *^**^ Bpur-dike conntrnction faae 
lowest co«t, althotr^h the present eeason^e work was a long atei 
At the Baitie time it is weU to recollect that the working aeae 
eieeptionaliy favorable, and ench a one may not occur aeam for 
Very respectfully^ your obedient servant, 

Cspt Gko. McC. Dithby, ^' ^' DaoGLiJi, J 
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RKPORT OF MR. H. B. MJtTQLAa, A6SI6TAST BIJTGIKKKR IK LOCAL CI 
MENT DEPOT, tmw ORLEANa, LA. 

Sir: I have the honor toenbmjt the fonowinir reitort on the 
K- Mm ^^'"'* helonpng to the diatriet^fo"the peri Jd fr 

. The pt»ut consiaU of 62 pieoei, m followg; Standftrd eanwale t 
54^ »nd'feil"?i'U''f'i""?^'^'""' ^'"«' barge SSf^Dwa 
AtZt In? V ''K'l**'". »ft«bouBe hnrge, dook, pile dr ver No. 3 
iiS^l^SV^"'^', I""*" boat* A>» OtJmm, ^V*a, B*<«. Gam™ 

are also 2 oamel dooke, 1 atde dock, pontooni, ekiffii, «to. *^ 

KBPAUIS. 

new r^k^.'LwZ.li r'(f' ■~^'":''' '»'""^'''''«. «r 8Mm. from wat 
and ndee calked; interior of barge treated with New Orleane j, 
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cteun capstan was remoyed from the condemned steamer General Newton and, 
together with a email boiler, installed on the barge. Cost, $2,216.15. 

Barge No,S. — Seven new rake timbers and 18 new rake planks; new ends on bot- 
tom gunwale; new floor timbers; new stringers over floor timbers on gnnwales and 
bulkheads; new clamps on bulkheads; all diagonal braces renewed; rakes, sides, 
ud deck calked; old timber in bottom treated with tar; new worktreateid with 
New Orleans preservative. Cost, ^2.75. 

Berge No, 4. — ^Ten new rake timbers and 85 new rake planks ; 1 new end on bottom 
iruDwale; entire new floor timbers, and new stringers on top of floor timbers on gun- 
wales and bulkheads; rakes and sides calked; numerous graving pieces put in 
run wales; new clamps on bulkheads; old timber in bottom treat^ with tar and 
lew work with New Orleans preservative. Cost, $596. 

Barge No. 5. — ^Entire new deck and new deck beams; 11 new rake timbers and 32 
oew rake planks; 1 new end on bottom gunwale and craving pieces at end of gun- 
vales; entire new floor timbers; new s&ingers over floor timbers on gnnwales and 
Solkheads; qew damps on bnlkheads, and new diagonal braces; entire new set of 
timberheads; graving pieces were put in sides and rakes; sides and decks calked; 
old wood in bottom treated with tar and new work with New Orleans preservative. 
Cost, $1,544.20. 

Borge No. 6. — ^Entire new floor timbers and new stringers over floor timbers on 
gnnwales and bnlkheads; 3 new rake plank; diagonal braces taken down and reset; 
«des and rakes calked ; old timber in bottom treated with tar and new work with 
»w Orleans preservative. Cost, $273.98. 

Berge No. 7. — ^Entire new floor timbers and new stringers over floor timbers on 
goDwales and bnlkheads ; diagonal braces removed and replaced ; 6 new rake timbers 
iDd 21 new rake plank; 3 new ends on lower gunwales; sides and rakes calked; 
old timber on bottom treated with tar and new work with New Orleans preserva- 
tive. Cost, $474.83. 

Berge No. 8. — ^Entire new floor timbers and new stringers over floor timbers on 
(Hin wales and bulkheads; diagonal braces taken down and replaced; 2 new rake 
plank; rake and sides calked; treatment with tar and preservative, same as other 
barges. Coet, $331.20. 

Barge No. ^.— New floor timbers and new stringers over floor timbers on gnnwales 
and bnlkheads; diagonal bracing taken down and replaced; 18 new rake plank; 
entire new set of timberheads; 5 additional tie-rods between gnnwales; large cap- 
stan taken off barge No. 2 and placed on No. 9; sides and rakes calked; treated 
vith preservative, same as other oarges. Cost, $749.47. 

Barge No, 16, — ^Entire new deck and old deck beams repaired; entire new set of 
timberheads; deck, sides, and n^es calked; barge had been treated with creosotine 
in December, 1895; new work was treated with a preparation of one-half creosotine 
and one-half New Orleans preservative. Cost, $1,002.10. 

Barge No. i^.— Entire new set of timberheads ; 25 new rake plank ; sides and rakes 
ealked. No preservative of any kind has been used on this barge. Cost, $256.07. 

Barge No, 17, — Six new rake plank and some small patches on rake; new set of 
timberheads; sides and rakes calked; treated with sulphate of iron in December, 
1895. Cost, $256.06. 

Barge No, /^.—Entire new deck; new timberheads; 6 new rake plank; deck, sides, 
and rakes calked; treated with carbolineum in December, 1895; new work was 
treated with same preservative. Cost, $984.07. 

Bargee Noe. 19 to jS^, iadimve.— Turned bottom np: bottom planking respiked, 
ealked, and coal-tarred: turned deck np, and decks, sides, and rakes calked; 
inside of barges thorougnly cleaned out and scraped, then treated with the New 
Orleans preservative. Cost for the 10 barges, $3,471.86. 

Ligkier or email barge (pari of plant for dredge Bam). — Generally overhauled, calked, 
and repaired. Cost. $138.26. 

Barge B. — Gnnwales and deck patf*hed and calked. Cost, $150.45. 

Warekouee fror^e.— Twenty-one new rake plank: 6 long and 9 short floor timbers; 
new stringers on gunwales over floor timbers; 4 new ends for bottom gunwales; 
rakes and sides calked; interior thoroughly cleaned and scraped and treated with 
Kew Orleans preservative. Cost, $261.73. 

Spud horge of dredge iSam.— Deck, sides, and rakes patched ; sides and rakes calked. 
Coaty 168.12. 

l>redge The iSam.— Deck and sheer plank patched; hogchain braces and spnd-gear 
frames repaired. Cost. $180.81. 

T^g General Comeiock. — Repairs to pnmp; new smokestack and breeching. Cost, 

^ity lUda, — Entire new stem; new planking on bow; foundation under engine 
repaired. Hnll sheathed inside and concrete pnt in between timbers : hull calked, 
<»>al tarred, and painted: new crank shaft; intermediate shaft straightened; addi- 
tional supply pnmp installed; furnace altered and rebnilt. Cost, $619.24. 
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Launch Rtihy,--Ten new planks in hull forward and 7 in rake aft; 8 new 
entire new deck on gnards and coYering board; new floor and ceiling i 
entire new roof, new oarlins being put in where necessary ; entire new 
molding; entire new set of cavils; entire new wheel; new nosing; new 
and breeching ; supply pump repaired ; hull inside thoroughly cleaned and 
treated with two coats of the New Orleans preservatiye ; hull outside coa 
painted; new wheel and all of upper works painted inside and oat. C^ 

Quarter boat Gamma. — New rakes; 4 new ends on bottom gunwales; nei 
and new guarda, guard rim, and fender streak ; graving pieces pat in 
neccsHnry ; sides and rakes calked ; New Orleans preservative nsed on al 
Cost, $668.54. 

Quarter boat Delta, — Entire new rake on one end and other rake repai 
outriggers; new deck, guard rim, and fender streak on gnards; gravii 
sides; rakes and sides calked; New Orleans preservative used on all 
Cost, $439. 04. 

Quarter boat Alpha. — Entire new bottom and rakes, including new fl< 
new stringers on gunwales ; new center bulkhead, with a bottom streak of 
cypress; new cavil and sundry repairs to house; bottom, rakes, and si 
coal tarred, and, together with house, painted. Cost, $470. 

Quarter boat New Orleans. — In August, 1896, the hull of the boat was 
follows: New planking from knuckle to water line; several new frame 
at one end; all new work was calked and hull coal tarred and paii 
$1,295.22. In April, 1897, it became necessary to send the boat oat on 
emergency work. After being loade<l with lumber, sacks, supplies, etc., i 
in front of New Orleans, and while being towed up the river, the hull fil 
openings left for ventilation, and the boat sank until only the apper 
cabin was above water. With the assistance of several tugs the boat ^ 
on the bank near the Algiers Point. After many and discouraging atten 
successfully floated and towed to the depot for repairs. The hall wi 
damaged, but the upper works were entirely destroyed in places. Repai 
of 100 feet of guard rim and fender streak' on hull renewed; entire ne^ 
tionery fenders or stanchions ; new bitts at both ends; main deck pat( 
new deck and guard rim on gnards of boiler deck ; new rail and stanchioi 
deck guard ; 18 new carlins and 2,000 feet B. M. new flooring in cabin 
patches on sides of cabin and on bulkheads between rooms; new can 
boiler-deck guards and portion of hurricane roof; doors and sash refltte<^ 
where necessary ; tables au<l benches repaired, eto. Cost, $498.95, or, in< 
vious repairs, a total of $1,793.47 for the year. 

Pile driver Xo. 33. — Entire new rakes; entire new streak of gunwales a 
and other gunwales patched; about one-tbird of bottom planking rei 
stringers over floor timbers and new foundation for boiler; new head 1 
end ; new lends for hammer ; deck patched and hogohain braces reenforoi 
rakes, and sides calked. Cost, $520.50. 

NEW PLANT. 

Doek. — Barge No. 13 has been converted into a dock capable of docki 
Comeiock or Tilday the launch Ruby^ pile driver No. 32, and the onarter 
or Beta. The dimensions of the dock are: Over all, 104 feet; in clear, 98 
over all, 30 feet; inside, 29 feet. Deck and intermediate bulkheads wc 
from barge; new floor timbers put in; sides or gunwales built up to 
depth of 10 feet at gate end. Old rake was cut off square at springii 
gate end and fitted with a gate 10 feet high and 20^ feet wide. She 
built at solid end of dock and a large steam pump installed. Bottom < 
strengthened with two side keelsons 12 by 12 inches and two center ket 
14 inches, extending the entire length and bolted through bottom at eac 
ber. Sides of dock were strengthened with 18 braces 4 oy 8 inches by 3 
Knuckle seam part of bottom, sides, and rake were calked. Suitable 
sinking dock were fitted in place. All floor beams, lower gunwale, k< 
})ottom of braces were first treated with New Orleans preservative Am 
tar. All parts above lower streak of gunwale were treated with pre» 
inside antf painted with iron-ore paint and rosin oil on outside. Cost,$l 

Camel dock. — ^An additional and larger camel dock has been bailt of th 
dimensions: Length, 16 feet; width over all, 39 feet; in clear, 33 feet 
sides, 9 feet 6 inches ; deck to floor, 2 feet 9 inches. Cost, $3(^.29. 

Small pontoon. — In lining in cribs while being lowered in place on ce 
spurs, running out wire cables for mooring, and ^ggle lines a small ponto 
sary. One has been built of the following dimensions: Length, 19 fee 
feet 6 inches ; depth, 18 inches. It was built entirely of cypress, and 
treated with the New Orleans preservative, to test the effect of the pros 
cypress. Cost, $111.69. 
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CARS OF PLANT. 

lead I include not only the pay of watchmen, but snch other work and 
rs as is, in my jndgnient, necessary for the proper care of the plant, 
ffs, minor repairs to steamer Osceola^ and to o]d barges transferred from 
itrict to fit them out for high-water emergency work, cleaning out 
, etc., pumping, eto., are included under this head. The crew of one 
is necessary to keep in commission, is also included. Care of plant as 
d has cost in round numbers $7,800. The first cost of the plant cared 
vemment depot is in round numbers $270,000. The amount expended 
ar for repairs, new plant, and care and maintenance of old is in ronnd 
00, or 10.7 per cent of the first cost. 

las been to put the entire plant in fair condition, in proof of which it 
I that during the recent high-water emergency practically the entire 
g some pieces that had been condemned as beyond economical repair, 
and used at the shortest possible notice, 
ipectfally, your obedient servant; 

H. S. Douglas, AuUtani Engineer, 
D. Derby, 
ps of Engineertf U, 8, A. 
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R. A. F. WOOLLBT, JR., ASSISTANT ENGINEER IN LOCAL CHARGE OF 
IMPROVING ATCHAFALATA AND RED RIVERS, LOUISIANA. 

New Orleans, La., May 1, 1897, 
have the honor to submit the following report upon tbe work of improv- 
ya and Red rivers, Louisiana, under my local direction, for the period 
896, to May 1,1^97: 

DREDGING OLD RIVER. 

b New Orleans August 31, with coal barge and four pontoons. Arrived 
September 4 . Began dredging on first cut September 5 ; completed 
[>t«mber 17. Began third out October 31 ; completed third cut Novem- 

ason has been one of the most favorable for maintaining low-water 
rough Old River at a minimum of cost. There was no extremely high 
bhe season and there was a period of about one hundred and fifty days, 
1 to June 25, during whioli there was something like a half-bank stage 
I stronff current firom the Mississippi toward the Atchafalaya, keeping 
he dredged channel through Old Kiver pretty thoroughly scoured out, 
B from any great amount of silting. 

edging required in Old River proper was across the bar at the month 
this work was on the same channel line used last season, shaped like 
rcle, its outer end pointing directly up the Mississippi and the inner 
directly down Old River. As mentioned in last annual report, the 
9 this bar was shaped in this manner to more readily accommodate a 
from the Mississippi toward the Atchafalaya, a condition that most 
ists during low water. This channel was cut to a width of 100 feet 
h corresponding to a zero stage for Barbres and Red River Landing 
e portions of this channel required only a light, single cutting; other 
red three cuttings. 

ys of ten hours actually dredged on three cuttings 13. 8 

channel dredged, a portion of which required three cuttings. . 650 

bic yards dredged, three cuttings 17,390 

ler of cubic yards dredged per working hour 126 

DREDGING HEAD OF ATCHAFALAYA RIVER. 

le long period during which there was a strong flow through Old River 
sissippi toward the Atchafalaya, to the low stage of water in the 
lind to the consequent result of the two above-named conditions, it was 
Iredge a channel 350 feet in length through a bar which formed in the 
Uver about 500 feet below the United States depot at Barbres. 

ysof ten hours actually dredged 2.3 

bic yards dredged 3, 200 

bic yards dredged per working hour 139 

channel dredged 350 

97 ^239 
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RECAPITCLATlOlf- 

Ati^afalaya and Old Hf^era, 

Total number of dftjs of ton hours actiiallj dredged. ...... 

Total nitmber of crnUic yards actaallT dredged -*^,..._ , 

Total coflt of material sctiiallj dredged ......*.......^. 

Av^rnfje coat per cubic yard of material dredged ,,-_ *._-_.*_*__, 

It will bo noted tliai the avarfipie of material bandied per wor) 
Atcbafalaja and at the moutb of Old River differ by abont 10 p^- 
boin;[^ the smaller, dne to tbe fact that the work there was usuj^lij 
deepening of an insufficient ohfinneJ, where the dredge was aebloi 
mniu depth of cnt throngbout tbe fuH width of channel. It will m 
the cost per cnbie yard of material bandied ibis aea^^on Im in e^cccn 
This is accouuted for in vii^w of the fact that the expense of c^irr; 
tbe scene of operations and bringing it back after work wa« coi 
to several days^ and is the same for a long or short season^s work. 

]>RiLlNIKa LAK88 UKAB. OLD IIIT«. 

There are ft tmmher of lakes in the old bend of tbe rivor in the iit 
of Old Htver. These lakes hold from 4 to 12 feet of water each. 
ihm^i takes are from 15 to 25 feet nhove the sero of iJarbres gatig^ 
tbe hanks of Old Eiyer from caving 1 have had these lakes o 
annually for the past four years. 

The smaller lakes v^ ere drained the past season by hand* but thi 
lakes was within SOO feet of Old Rivf^r. A force of men sufficient ti 
lake b J hand con Id not be obtained in tiine. The Ram w&s movec 
and her discharge was trained against the bank between Old Kit 
22,000 cubic yards wai movvd in this way^ and the lake thorong^k 
of two working dayi. 

The eonatmction of tbeae dame was eommenoed in ISST and eo 
The structiiro consiHted of alternate layers of willow mattresaeSt stif 
or stone. 

OraTel wm need in sinking a number of mattre^ies whan no ati 
Tailed. 

Those stnictures are all la a comparatively good state of repair, 
tioni have beeouie badly decayed where not coTered hy silt, tbouj^li 
tan re tiffed bo attacbt^d to thin* as the bunk is pretty t born uglily p 

The anbaqneotis pi^rtions of tbcnc strnctiireB are tindoiihtt^diy stil 
gradnaJly being endangered by the econt tind incr*?aeing depth b^b 

Four longitudinal sections over eaob dam have bef?n platted ftom 
in December, 183i, December, 189S, and Decern her, 189G. 

A longitudinal section over crest of each data i^ platted from 
December, ISiH, December, 1895, and December, 1896, for direct eomj 
tlon of river bed before cuustrnction of dam and loDgitndiual teol 
dam immediiitely after completion. 

Contours, eur bracing dams and riciniiy, have been platted tem 
December, 1894, December, 1895| and December, 1896. By a glance at 
flection of crest of dama it will bfs noted that their settloment w\ 
closer relation to the increase of depth below each dam than to a el 
tlon ate to tbe height of individual dams. 

By a oomps^rison of contotirs from sound inga in Deceraher, 1894, 
1896, it will be noted that contonrs of 1896 show a decided silting 
above tbe dams^ between the dams, and below tbe dams. 

The greatefll silting in the -ricinity of dams, and below Dam Nci. 
feet. 

This silting in tbe bed or channel 1 attribute to tbe long period 
season, during which there was a medium stage of water in the Mil 
water in tbe Red, resulting in a very stroug flow toward the Atchafi 
large per cent of deposit, Tbe volume of water turned into tbe Atn 
Eed and by Old River, from the Mississippi, waa suificicut only ti 
gentle ourrent in the Atrhafalaya, thereby causing the siH from the 
deposited in the Atchafalaya. A very marked demonstration of thi 
be ba<l from the fact tbat it waa necessary during tbe month of < 
dredge a channel across a bar in the Atchafalaya, near its bead, whi 
feet or more had been known to prevail for a number of years. 
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I therefore consider tbis eiltiiig in the channel of the AtchafaUya only a temporary 
eoodition, one which will be removed by the first stages of wat«r necessary to pro- 
dace a strong current in the Atohafalaya^ and am satisfied that the altimate safely 
pf the sill dams in the Atohafalaya is only to be secured by additional work in their 
Tidnify. 

I am of the opinion that Dam No. 1 (npper) is as yet in no wise endangerecL bnt 
tiial Dam No. 3 is threatened ; that a snryey in the vicinity of the dams should be 
sade soon after the 1897 high water subsides, and if it develops that the silting men- 
tioned above has been removed and there is a tendency to scour to a greater depth 
below dams steps to preserve same should be taken at as early a date thereafter as 
practicable. 

Should the removal of silt as predicted above take place, I am of the opinion that 
for the preservation of Dam No. 3 a pavement of willow mattresses, between low- 
w&ter shore lines and extending on an averaffe of about 300 or 350 feet below the 
lower edge of the floor mattress or sill of the dam, is considered necessary. 

This pavement of willow mattresses may not extend downstream a greater dis- 
tince than 200 feet near shore line, but should extend about 400 feet downstream, out 
Id the channel, to reach deep water, and to protect those places from scour which 
bare proved to be most likely to suffer from this cause. 

It is by no means improbable that, after the lower dam is secured, no greater scour 
Till take place below the npper dam, or at least not enough to endanger that struc- 
tore. The wiUows for a pavement of mattresses oould be nad near at nand, about 6 
0r 6 miles. The rock would not be so easy of access and would have to be brought 
from a distance and at a price probably somewhat in excess of rock deliverea at 
Natchez or at New Orleans Harbor. The willow mattresses need not be more than 
26 inches in thickness. 

The amount of willow mattresses required will be 245,000 square feet or less, at a 
total cost of $19,600 or less, in place. 

Very respectfully, your obedient servant, 

A. F. WooLLBT, Jr.| AsiUiant Engineer. 

Capt. Gbo. MgC. Dkrby, 

Oorps of EngineerM, U, 8, A. 
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RXPORT OF MB. A. F. WOOLLEY, JR., ASSISTANT ENGINBBR IK LOCAL CHARGE OF 
DREDGING FORDS CROSSING. 

New Orleans, La., May i, 1897. 

Captain: 1 have the honor to submit the following report upon the work of 
dredging Fords Crossing, under my local direction, for we period &om May 1, 1896, 
toMay 1,1897: 

A survey was made at Fords Crossing between September 10 and 12 to determine 
the location of the proposed channel and the extent of the work to be done. 

The survey showed tne greatest depth over the bar at that date to be 6.4 feet 
below low- water plane, though the least depth below low-water plane within the 
hmits of anything approaching a plausible location for a channel, or one which 
after being dredged would most likely maintain itself with the minimum amount 
of work during the season, was only 4.4 feet. 

The ram left Old River tor Fords Grossing September 21, 1896, with four pontoons, 
eoal lighter, and a large fuel barge: arrived at Fords Crossing September 22, 1896; 
began actual dredging September 28, and completed first cut October 18. 

Kamber of cubic yards moved in first cut 14, 760 

Number of working days of ten hours consumed on first cut 8.94 

Komber of cubic yards moved per working hour on first cut 165 

Commenced the second cut October 14, 1896, and completed the second out 
October 22, 1896. 

Knmber of days of ten hours actually worked on the second out 4. 66 

Niunber of cubic yards actually moved from second out 7, 610 

Namber of cubic yards moved per working hour from second cut 165 

Total cubic yards moved from channel through crossing 22, 260 

Total cost of work at Fords Crossing $1,964.81 

Arorsffc cost per cubic yard for work at Fords Crossing $0. 0882 

l^ength of ehannel dredged ,. feet— 1,900 
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The oeaenn waa not the tnoat favorable one that could have been asked 
of th^ petitiancnry of tLiB dredged channel, as the water did not fall wit 
of oKtremt' luw-wutiT plane, began rising a few days after dredging was coi 
<!ODtiniied to riae throughout the entire course of the work and for annmlM 
thereafter. 

The dr&dge warn worked at a depth of 12 to 12.5 feet below extreme low t 
width of eUaiinel dredged wa^ 100 feet^ and it was hoped that a depth of a 
to 11 feet below low- water plane for a width of 100 feet would be maiutai 
after all drL-d^ing was disrontinued. This did not prove to be true will 
river. I am of the belief that it would have been very nearly if not quite 
a continuous falling rirer. 

It wa» known that the ram left aback fill of something like one-half to 1 
extent of the back t^ll varying with the class of material, being practically 
for stiff clay and incrt^aALii^ a.% the material approached a coarse ^rade of 8 

The material foxind at Fards was coarse sand and gravel, which ran o 
very freely. I took a nuTiibcr of samples of material from different par 
channel throughout tho coui^e of the work, and it is worthy of note that th 
from the upp^r end of the channel were very coarse, full of large gravel, s 
ually beeoiiiiug finer throughout the entire length of the channel as the L 
was approa<^h<^d. 

Although the average number of cubic vards handled by the ram p^ 
hour at Kords was in oxet-HB of that handled in Old River, I am of the opii 
abe is too sruall a machine to cope with the magnitude of the ordinary bar 
Ibe M£»aiiAippi. 

I am confident that the system of operating the ram by usiu^ heavy ar 
holding bow awing lines could better be replaced by jetted pilea for woi 
open Miasiaaippi; this would obviate the ^eat length of swing lines, wear 
on awing lines, heavy a tram on spud required to hold swing lines in strong 
and conatHiuunt loss of power in operating bow winch engines necessary to 
this dead Htrain. The laun4.-h Ruby was not available during the entire pi 
the work, bnt was aaed as a tender to the ram during the latter half of tl 
and proved to be an invaluable adjunct in handling swing lines, anchors, f 
era, and utakiug sound Lu^^m ia channel ahead of and behind the dredge. Tl 
this work whb much in excess of what it would have been had a tender be 
able all the while. 

The coat per cubic yard of material handled, with the Ruby as a tender th 
the entire work, would havi> been $0,056, or less. 

It will be aeen from the sketch showing the location of channel at Fords 
upper end of f hannel ia located in best water above the bar, the lower en< 
water below the bar, and the dredged channel straight throughout its entii 

At a casual glance the '* crossing" would appear to be entirely too abrai 
one not fatiiiUar with the; local conditions. This location and course for 
chaTini.^I received very careful consideration, upon information obtained fron 
before work was begnUr the course of channel being determined by runnin 
ber of floats f^om upper to lower end, to have the flow parallel to channel 
practiiable. 

Very respectfully, your obedient servant, 

A. F. WooLLRY, Jr., ^«ttttea< Ei 

Capt- Geo. McC, IiFRirv, 

Corpi &/ EnfjineerSf U. 8. A, 
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REPORT OP MR. W, J. HARDEIE, ASSISTANT ENGINEER, IN LOCAL CHARGE 
LOWEU TKNSAS, ATCHAFALATA, LAFOURCHE, AND PONTCHARTRAIN LEVEE DI 

New Orleans, La., May . 
Dkak Sir: I have the honor to submit the following report for works li 
local direction for the year uoding May 1, 1897: 



GENERAL METHODS. 

€on§iruHio%. — Disring tbe year construction forces were steadily engage 
district or another until March, when high water interrupted work. At th 
thia ri^port a large amount of work is under contract, which will be prom 
tinned at* aoon as at ago of river will permit. 

A tabulated statemcD t for each district is herewith submitted, and fumishec 
information for all levees built and constructing. 
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TUe drainage, — No tile drains were laid daring the year, bnt the hi^h stage of water 
in the river famished an excellent opportanity to observe the workings of those put 
down several years ago. I personally inspected some, while others are reported by 
inspectors. In every instance where the plantation ditches, bayoas, sloaghs, or 
depressions into which they discharge famished adequate drainage, the tiles most 
admirably and efficiently performed the service for which they were designed ; they 
obviated the necessity for open seepage ditches at the land base of the levee and 
kept the back or land slope tlioroaghly dnr. 

I am convinced of the practical valae of tile drains for removal of seepage water, 
and believe the entire levee syst'Oni would be greatiy benefited by their application. 
This, however, is not practicable at this time, owing to the absence of competent 
outlets Into which to discharge them. 

if licit or ha^e diteket. — The previous custom of cutting muck or base ditches was 
continued at sach localities where existing embankments were known to be leakv. 
The leaks are usually due to holes or cavities made through or under the embank- 
ment by burrowing animals, or partly decayed logs or other vegetation not removed 
from the surface of the ground, or just beneath, or placed in the body of the levee at 
the time of its construction . All leaks or cavities were carefully traced and destroyed 
▼ithin the limits of the embankment. 

Repairw, — During the months of June, July, Augast, and September, 1896, all 
United States levees were repaired and put in good condition ; repairs consisted of 
cntting and removal of weeds and other ol>jectionable vegetation, restoration of 
nin and wave wash, resodding where grass had failed to grow, and restoring impaired 
drainage of borrow pits. 

SupervUion. — ^There was no material change in the previously reported method of 
supervision. There was one surveyor at $125 per month whose principal duty was 
to attend to all instrumental work incidental to construction in the Atchafalaya, 
Lafourche, and Pontchartrain districts. From time to time as other duties allowed 
he made surveys for proposed work. 

A number of inspectors were employed at $90 and $76 per month and stationed at 
a levee during the time of its cnnBtniction. It is the duty of these men to remain 
upon the levee at all times during working hours, see that the specifications are 
observed, and keep a daily record of force and operations and submit a weekly 
report of same. 

In the Lower Tensas district there was no traveling surveyor; the inspectors were 
famished with a level and required to give grades and report completed contracts. 
From time to time as the opportanity presented itself I verified the instmmental 
work of the inspectors. 

In$pecHan. — Tlie previous custom of making inspections by railroad, steamboat, or 
boggy or horseback was greatlv improved by the introduction and use of the bicycle. 

It was found that, due to lack of inexpensive facilities for getting about, our cost 
of inspection, particularly that part directly oonnected with construction, was 
imsatisfactorily large. 

By using a bicycle an inspector could cover enough territory to care for two or 
more levees, or in fact any number of contracts withm the limits of ten miles. The 
bicycle was experimented with and the results were so satisfactory that it was con- 
sidered advisable to make it a part of an inspector's equipment. 

The high-grade inspectors were therefore notified that they must possess and use 
a bicycle after January 1, 1897, as a condition of employment. In all 18 inspectors 
parchased and are using bicycles. 

By the nse of mine I am able to cover an immense amount of territory in a short 
time. I have frequently inspected as much as 30 miles in one day, including stops for 
detailed observations. 

The tops of the embankments usually furnish good riding and afibrd advantageous 
position for inspection, as the entire top and both slopes are visible to the rider. 

LOWBR TENSAS LEVEB DISTRICT. 

Assistant Engineer H. S. Douglas was transferred fh>m this district to New Orleans 
Harbor during September, 1896, and I was placed in charge. At that time no work 
was in progress but surveys had been made and about 675,200 cubic yards of raising 
and enlargement were under advertisement. It was at first proposed to improve au 
the existing lereeat Evergreen (633 B) in this manner, but it was afterwards decided 
more advisable to remove a portion of the line from close proximity to Lake St. 
Joseph; accordingly 710 linear feet of new levee was built. 

When bids were opened, it was found that contracts for all of the advertised work 
could not be made owing to insufficiency of funds; some bids were therefore 
rejected^ the necessity for the immediate improvement of the existing levee and 
prices bid governing the rejections. 

The work was advertised for a net grade of 8 feet above 1890 water, but by arrange- 
ment with tho contractors for all but the Ashley to Fairview Levee (726 R), the grade 
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was raised to tbe 5-fi>ot> plane. The time tot coTupIetion w&a extended in ] 
the inoteaee of qtmutitiea^ originally advertised yardajs^e to be paid for i 
cornpIetiDn of entire work and the increased yardage to be paid for wli^i 
of the 1897 allotment would become available. It so oecurred that all U 
one noar the lower end of tbe diattfct, were built t« a net grade 5 fei 
water. 

The aggT«jgat-6 length of tbeemitractsiB 1 13,342 linear feet> or 21.41 mile 
990,279 cabk yards, of wbiob 5o,(H>6 linear feet, or 10*43 mile*, nmbn 
eubio yardB, were oompleted, when operationa were iuepended on a^oi 
water. 

There waa 968 linear feet of laved abandoned dttriog the year by ooiui 
new lino by the United gtatt^a; local aiith(»rilteH built no new levee, 
feet of emlianknii^nt was destroyed by creva^ee at Glassaoek {725 R)f ai 
to be rebuilt during the coming year. 

Of the total 678,910 linear feut, or 12S.58 milo*4, of efFective leree on 
ther^ are 4S3,108 linear feet, or 82.08 milc«i, ballr wholly or in part and pi 
United Stat.ea. The small net increase of Jevt^e bnilt wholly or in part Ir 
6tatea is due lo the fact that about one-half of tht5 work done dnrin;: ^ 
upon levees provioubly enlarged or originally built by the Federal Guvei 

ATCHAFALAYA LBVEfi DISTKICT. 

In addition to thd levees under contract bat iQcamplete at the d^t 
annual report, other contracts were made until the annual allotment wa 

The major part of the work don© during the year consisted of ratting ai 
existing levee; only one short lenj^th of new embankment was bnilt. 

During the year roostriictiou of new levee by the United i^tates at Al 
and Belmont (825 R) oeaflioned the abandonment of 1,3(37 linear teet of c 
embracing 17,000 cnbio yards. Of the tot^il <^75,^29 linear feet, or 12S 
eJtective levee on May I, 1897, there are 431|087 linear feet, or 8L2S : 
wholly or in part and paid for by the United Stutea. 

Work upon the incomplete levees named in my last annual report wa 
Additionally, other contracts were made to the extent of the balaiiee < 

atlotment- 

All the work done during the year was raising and enlargemi^nt of exieti 
ment; no new levee wfis built. 

Of the total 433,24ri linear feet, or S2.05 mile«^ of effective levoe, there a; 
1897, 256,043 linear feet, or 48*49 miles, built wholly or in part and pai 
United States. Heretofore Conjpnny Canal (95SR)haa been eoufridere 
end of tliiH district, and from Company Canal to Jefferson -Orleans parish 
of the Barataria district. These liroit-a were recently changed and this 
a part of the? liafoiircfae district, which accounts for the iucTeased len|^ 
levee over that previcjusly reported. 

PONTCfaABTlUlN LSVES DtSTRlCfT, 

As in the two preceding diatriets, work upon contJact« unfinished at 
my last annual repurt was ooDtbined and additional contracts made to t 
the balance of funds. 

All but A very small amount of the work done consisted of raiidng an 
exif^ting levees. During the year construction of new lovoe by the Ui 
at QoEue^. (855 L) and Boisblanc (952 L) occasioned the abaudonm^^nt of 
feet of district levee embracing 38,000 cubic yards. Of the total 662,81/; 
or 125.5S m ileal of effective levee on May 1, 1897, there are 469,944 linei 
miles, built wholly ot in part and paid for by the United States^ 

HIGH-WATRR PROTKCnOlT. 

Al early as March 9, 1807, the flooded condition of the Ohio aud its 

having mado it apparent that a high stage of water would soon follon 
iiissippi at Vickahurg and south of there, steps were taken to prepari 
for thc^ flood aa well ws arrange an organization for their maintenatke^ 
con tin nan er. 

The Fiflh Distftot Levee Board had just completed raising and 6nlar| 
between the north end of Lower Tensa.^ district (Bedfords, 606 E) and 
(633 R), a length of 36 miles, to a net grade of 5 feet above the {WOO 
highest kuown water* 
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The United States had 14.4 milee of laiBing and enlar^Dji^ to the fl^ade joat named 
nder contract at six different points be^een Hard Times (633 R) and yidalia 
(701 R), of which 8.2 miles was completed. When these contracts were made in 
September and October, 1896, the work was advertised for a erade 3 feet above 1890 
Y&ter, but before work was commenced an agreement was made with the contractors 
whereby the erade was raised to the 5-foot plane, payment for the additional yardage 
to be awaitea until the balance of the 1897 allotment would become available. 

The latest of the advertised dates for completion was March 1, 1897, but an exten- 
fion of time corresponding with the increase of yardage formed a part of the agree- 
ment for raiaing grade. This accounts for nearly one-half of the contracts remaining 
mc(Hnpleta when the river left its banks and operations were suspended. 

The initial step in the direction of preparing for the advancing flood consisted in 
haying ooT contractors immediately put all their forces to work ''capping'' the 
iDfinished lengths of their contracts. The '' capping" consisted in putting a new 
top on the existing levee. The new top ocoupiea the full crown width of the old 
embankment and was brought to an elevation 3 feet above the 1890 water, at which 
gnde it was made as near 4 feet wide as the width of the old crown and steepness 
of slopes would allow. 

There was so much ''capping" to do and the forces were so limited that it was 
eonndered advisable to anticipate the river well in advance to insure completion of 
the work by the time the flood would arrive. 

Batt O'Brien was delinquent on his Evergreen Levee contract, and so was Garbish 
St CNeil on their Harper Levee contract. £a they were delinquent, they were deemed 
responsible for the insecurity of the levee and were required to " cap " their unfin- 
ished lengths at their expense. They did so, the former amounting to 4,800 linear 
ftet and the latter to 1,400 linear feet. 

There was no responsibility resting upon Charles O'Donnell for the incomplete 
5,600 linear feet of Winter Quarters Levee, on James G. Boney for the incomplete 
10,200 linear feet of Bondurant Levee, on Charles D. Leeper for the incomplete 2,400 
liDear feet of Cottage Home Levee, nor on Manning & Gibson for the incomplete 
11,000 linear feet of Rifle Point Levee. Their forces were engaged to do the " cap- 
ping," and were paid $3 per day for each team with driver, $2.50 per day for fore- 
men, and $1.50 per day for each extra laborer. The "capping'' of the foreffoinff 
29,200 linear feet cost $3,156.25. Work was commenced on Winter Quarters on March 
12 and finished on March 22, on Bondurant on March 14 and finished on March 19, 
OD Cottle Home on March 12 and finished March 18, and on Bifle Point on March 13 
and finished on April 4. When Cottage Home and Rifle Point "capping" was com- 
pleted, the contractors' forces were engaged at same rate of pay and capped adjoin- 
ing lengths of low levee. The former amounted to 1,400 linear feet and cost $109; 
the latter 6,450 linear feet, and cost $636. 

The next step, after having commenced the "capping," was to correspond with 
the Fifth District Levee Board, advising them of the limited available high-water 
protection fund, inviting cooperation, and suggesting, as the most efficient method 
of applying its small fund, uiat the United ^tates supply a few tools and a small 
amount of material, to be placed on barges to be stationed about 15 miles apart 
throughout the district, with a steam oraft of some description to move them as 
work might require. The suggestion was adopted by the levee board, and you 
directed me to at once attend to purchase of materials and tools, as well as get boats 
ready for departure. 

At noon on Friday, March 19, a tow of 9 barges left the Exposition Wharf. On 
each barge there were 24 wheelbarrows, 24 shovels, 6 axes, 8 hatchets, 1 handsaw, 1 
crosscut saw, 6 mattocks, 2,000 empty sacks, 2 kegs wire nails, 2 hand lanterns, 
2,000 linear feet of 2-inoh wheeling plank, and 200 barrels of ooal. 

An inspector was stationed with each barge to care for it and look after the sup- 
plies on it. These inspectors had local charge and supervision of the work done and 
paid for by the United States in the vicinity of their barge. They also rendered 
service in advising with and directing the local forces when called upon to do so. 

The barges were towed by the United States steamers 0«oeo7a, 6am, and Buhy. 
Two days later the U. 8. tug Canutock, which had been undergoing repairs, pro- 
ceeded up river, Joined tiie tow, relieving the Sam, which returned to New Orleans 
for other duty. The tow was too heavy to make satisfactory progress, and the tug 
Mamie Coyle, of Baton Rouffe, was chartered on March 25, and. Joining the tow 
helow Baton Rouge, assisted in moving it to Its destination. 

I joined the boats at Baton Rouge on the evening of March 22, and the next day, 
not being satisfied with the progress we were making, broke up the tow and gave a 
number ofpieces to each boat, depending on its estimated capacity. Progress there- 
after was 2b per cent faster, the boats moving along at about the same rate and all 
keeping within sight of each other. 

At 5 p. m., on March 26, first barge was moored at Greens Landing (720.5 R). its 
destinatiflBu The next morning another barge waa placed at Morrille (710 K), at 
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Doon one ftt Yitl^lia (701 H), where the Bith^ remaiued for duty; dnrin 
Doou oDo ut Bull it ta Bayou (692 H)^ ami at dark another at Water f^roo 

At noou oil Sunday^ Blartili 28t 8t, Jottivph waa r«; ached frith three b 
Camrnif^aiouor C. C Cordill advised Die tbat nu burges were reotilird 
north of St, Joauphj but were wanted a few ujiles below. At his req 
hargo^ w^sre teuiporarily moored at St* .Jo^ephv The Mami^ Co^U auQ 
retiinied to Baton Houge for orders; the CoipitA^oe^ reniaioed at ^t. Joa< 

On the way up the rlrer I had inspected portions of the levee Hue on 
hrst move was to thorough I j iDform mjseli as to the coitdttion of the 
well lis what local i>rganization exUted and work wa.ft in progress. Thi 
a pergonal inspectioUi which was made by bicyi^le. I asiiertainod tl 
were gaarded night and day in l>eats of 2^ milta eaeb by inv^n eui| 

Snriah polii^e jury under the dirtictioD of the jncor for ref^peetive wi 
nring the flood, as bad plnoes developed} a special night and day man 
to watch each. 

From Bedrords to Hard Times tb^ tine was in excellent condition, \ 
of 55 or more fuet on the Vickaburggange^ with coTresponding crosa^ 
Hard Times to Yidalia the line wm of varying height and cross tmcth 

The only work in progresa, in addition to tho**capping^' we were ha\ 
the raising and Btreiigfheniiig of some banquets at Bondnrant ^^^3 R) 
(644 H)| which waa under the direction of the levi'e i;om mission er and 
by the Fifth District Levee Board. Thia work wf»s considered neceeai 
of the sandy character of the soil and its well-known disposition to a 
vido against which the existing banquets were raised and widened s< 
seepage to a mini mom. 

I conlbrrod with Levee Commissioner Cordill, and the parii^b authoi-i 
in maintaining the levees, and the epiuion w aa almost imEinimons tba' 
63 feet would be reached at Viokabur^^ fmm the water then in eight ai 
with the* prospects of even more, aa the Ohio was still rising sind the j 
low and likely to come out and augment the Aoud at any time. 

Much of the levee Hue, at it then stood, I'ould not sncce.sBftilly bold an 
watern and tbough Vicksburg read only 48,8, com pan/d with its recor 
.luscph -ii.l, compared with ite record of 45.15, and Nati-hez 45.8, com] 
record of 18,60^ it was decided to ini mediately commence raising; ti 
embankments, which were less than 3 feet above 1890 water. 

On March 31 you wired me^ asking if 1 did not consider it advisable 
of the line south of Yidalia. As the prospects indicated my full atten 
required north of Vidsdia to hold the line^ I wired in the affirmative, a 
Hoffman arrived a few tlays later and took charge. 

The lirst work commenced wus at Kenipe ( 657 R). This is a very largi 
to 22 feet high^ extending about 5 miles tii rough a dense swamp, a] 
isolatedj as tijere are no settlemente along ita Isiigth. und con^equc 
available in its immediate \icinity. Additionally, the swamp wai 
eedentedly dry, but could iu a few days be inundated' by rain or seepage, 
important to take advantage of its favorable oondition^ and the fur 
labor could be brought there, as it was not required juBt then eleewl 
of this levee varied from 21 to 3^ feet above 1890 water. It was decid 
make it i^ecure for 52 feet on the Vicksburg gauge, but also provide 
safety and a |?:rado equal to 54 feet was adfipted. 

Several contractors* outttta, aggregating about sixty teams, were ■ 
put to work, Jt was a long line to raise and the tim*^ iu which to doit 
waaaviclent that the teams could not work if sevt^ral hanl ruins would 
intervals, which, tftfretbtir with the great importance of providing a^ 
being ovf*rtoppcd, decided Cotiuuisaioner Cordill to put a force of 1 
work cutting awa^ the land-side edge of the crown and pyramiding i 
or remaining half of thn crown. All this was done within three da 
following and restoring the disturbed section, as well as compacting t 
and adding requiriKi material to bring the entire new top to the 5-4- fo 
gauge) grade with a 4 -foot crown. More tiinn four weeks were cousi 
pleting the team work, but it was finally finished a few days in advau' 
xmum height attained by the flood. It was a great undertaktnj* but 
plisbed, only, however, through the fortuitous HrcmuBtaucesof good 
IS rarely the case teams can be worked to any advantn^e or make an^ 
progress in a timbered swamp behind an embankment in the spring i 
rains are ueTmny experienced, it would have requtr**d a small army o 
done this work with wheelbarrows, owing to the pfreat height of the em 
the charaeter of untrained plantation labor which was all tbat was i 
all the plantation labor was so shortly afterwards n^qnired at othei 
quite certain that had it not been for the availability of the levee o 
ajxd the good weather which prevailed^ the Lower Tensas district li&i 
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Yonld Dol hftve been pnt in the excellent condition the maximam flood height found 
it; either Kempe or some other levee mnst have suffered Degleot. 

The work done at Kempe is considered so great an accomplishment, eyerything 
ooBsidered, that I deem it proper to give it the aboye extended notice. 

A few days after work at Kempe had been commenced, the breaks in the Missis- 
lippi leyees occurred. I again conferred with Commissioner Cordiil and the parish 
iothorities. and found it was their general belief, as well as my own, that if the 
vest bank leyees would hold, at least 54 feet at Vicksburg could be expected. Our 
levees were in no condition to stand this height, and to provide for it meant prompt 
Ktion and much work. Thanks to the intelligence, energy, and public spiritedness 
of the people of Tensas Parish, it took but a few hours to organize for a 54-foot 
.Vieksburg) gauge campaign. Fortunately, such grade had been ^tablished for 
Kempe, and the work already done there would not require going over. Another 
ibrtanate circumstance was the interpretation of your instructions oy our inspector 
ftt Evergreen Levee, who had had the capping put to the 54-foot instead of 52-foot 
grade, so that the 4,800 linear feet there would require no additional raising. 

At Winter Quarters the swamp was more or less filled with seepage water and but 
little dirt was accessible, that which was, generally had to be hauled a long dis- 
Uoce. Owing to the height of the levee, inaccessibility of earth, unskilled labor, 
tnd the frequent shifting of wheeling runs, which would be occasioned by the small 
amount of earth necessary for each linear foot of <' capping,'' it was decided to give 
the levee the additional height with sacks filled with earth, many of which had to 
be transported a long distance by barge. The sacks were placed two abreast, and 
from two to four high, as the irregular top of the levee made necessary to establish 
iQuiform grade. 

Fortunately, the minority of our inspectors in this district had leveling instru- 
ments and I had the entire line leveled, and at intervals of about 200 feet frade 
itakes were set which enabled the force to work intelligently and economically as 
the desired grade was always attained and no more work than necessary done. 

At the same time the inspectors established water gauges referred to Cairo datum 
plane, at intervals of 1 mile, for the purpose of closely measuring the flood surface 
M it touched the embankments. In the case of salient angles or spurs of old levee, 
producing abnormal precipitation, a gauge was established 200 feet each side of it 
These gauges were read when the river reached its maximum stase, and furnished 
the first high- water ^lane very closely and accurately determined, and will be of 
invalaable assistance in establishing future levee grades. 

As it was believed the enf^orgement, which would occur at Vicksburg, resulting 
from the return wave out ot the Yazoo Basin, would dissipate as it traveled down 
itream, it was not deemed necessary to raise the line to as high a grade in the lower 
as the upper part of the district. For this reason, and the further fact that to raise 
the line to a grade of 5 feet above 1890 water in the lower part of the district would 
eotail more work than was probable could be accomplished before the full height of 
the flood would be experienced, and there would be no advantage in having part of 
the line to a high grade if long lengths remained low, it was, therefore, decided to 
vork on the 5-foot grade as far down as Goldman ; from Goldman to Yidalia to a 
4-foot grade, which could later be gone over should the height of the river require. 

Between Winter Quarters and Goldman a large number of wheel Narrows and teams 
veie employed and the work of raising pushed as rapidly as possible. 

On April 2, 1 made a bicycle inspection of the line from Goldman to Ferridays on 
Lake Concordia, a distance of 28 miles. At L'Argent I found a force of teams 
employed by the Fifth District Levee Board, under direction of Commissioner B. B. 
Ptfham, raising the 1,100 feet of levee from Bayou L'Argent north. At L^Argent 
itoi«I met Commissioners Parham and Hiserodt, as well as several prominent gentle- 
iBen of Natchez, who had just completed a two days' inspection of the levees between 
Natchez and 1/ Argent. They were not disposed to believe the gauge would go 
liigher than 51 feet at Vicksburg, but appreciating the responsibility resting upon 
them, were open to suggestions and advice. I had them Join me on the Comstook at 
(eiridays, and from there we went to Natchez. It is pertinent to remark that Con- 
cordia is largely a nonresident ownership parish. The plantations are operated by 
iDanagers and the owners live elsewhere; many of them reside in Natchez. At 
Natchez a conference was held and the situation reviewed and discussed. The longer 
it lasted the more Mr. Wilmer H. Shields and myself were able to impress the com- 
miasioners and other interested persons with the prospects of a high stage of water. 
They were finally converted to our way of thinking, and decided to act promptly 
uid energetically. 

The commissioners communicated with you by wire, and when they learned you 
coQld do no more than furnish material, they decided upon a line of action. A 
P^oelaolation addressed to the people of the parish was immediately issued, notify- 
ing them of the situation and requesting that they send their animals and labor to 
t^e levee line on Monday morning, April 15. 
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Between Aqnaseo (678 R) and Gibnans Landinfr (6B3.5 E}» a rliiti 
liji^ of le'ifj tbao 8 miles, there were 512 meti and 30 teams at work! 
A few men and teams were abo at work between GibsonB Landlng^ 
owlnji; to abHc^nee of materials and tools work was not actiyelj comi 
dav8 later, wbeti about 400 in en and n few teams were put to work. 

Tbo forceji were kept working everywhere nntil liigf;?^ crevasse < 
f^nitig nvor at Vicksburg indLratcil the hij^be^t sta^e bad been t 
tiin« iKMirly all nf th*5 work coti tempi ated had been compItHed^ c 
lengtb^ here and there reraaininjf, which would hav^e been finished i 

All rsiUiug w»A stopped and attention deTOt;ed to earing for Wftv 
and leak». 

Tbe rrevasf^fi at Bigg« appearc^l to demoralise nearly all of the pi 
of the levee otiQciala, and for a few day a I feared this demoralizatto: 
break fi in the tiue betwtien Hard Times and Vidalia. Tbe fall in tb 
tbe erevans^o, tbou^b it was only tiiue-tentbd of a foot at Vicksbni 
biilf tenths nt St. Joseph, and corru^poDdiogly less below, ciccaslo 
improvement in the condition of the leveea* They, of eonrae, appea 
tbe water, but more partlcnlarly the leakage became far less and ] 
slonghing stopped doiitg so and commcneed to dry ont. This impro 
with the anxiety of the planters to protect their land from over 
private levees around their plant:4tions^ diverted and engaj^ed th 
that for a fuw days tbe main levee was almost wholly abandoned w 
that the day and ni;jfht gnard was maintained. This i^eneral deu 
withdrawal almost resulted in sereral break^?, but when tbe riYer oe 
again at Vickshnrj^ and the levee rei^ommenn^^d sinking at Winter i^ 
a hlowont threatened by a 6 inch stream of water hnrsting throngl 
(644 R), several dangeroni* eloiigbs at Waterproof (663 E) and I 
levees, and the cirown eollapsed from a cavity and the water ran tl 
at !^liU Bayoii (691 R) on Lake €oa49ordia» and a daiigi>ronfl look it 
oeenrred farther down the lake, thaf s woke to the impertane^a ut 
attention to tbe front or main line of levee If they wonid BtiU auTe 
diiiiLSter there. From this time on until a subsidence of the 0ooi: 
promptly and contiiiuoiip+ly received every attentioo rerjuired. 

The work don*5 on the levees during tht> tlood may b(> cLafisilied a?i 
age of base for removal of seepage water; raising graile; wash boa 
wash of new top work ; reTetmtnt to arrest wave wash. 

GONSTRtrCTION OF fiPURfi TO PRETKJn^ EROSIQK OF BMBAKEMElfT AT 

Stappatje of aJouffh^. — A brief description of tbe work done undt 
heads is deem<'d all that is necessary to intelligently explain tbe sti 
done which follows. The several kinds of work were done at differe 
to deaeribe what Wits done at each length of levee woald make a i 
mncb of which woald he repetition, 

Ih^ainaffs. — When the water haf^ stood against an embankment 
there is always a considerable transpiration^ or, aa tria more eomns 
* * se epage . " Th i s t s a pe re o1 a t ion o f th (* r i ver wa terihrou gi i th e p<M 
ment. As the height of water is prolonged or jncreaaed, this 
greater, for if the embfinkment be compoHcd of light material Xl 
wn«h of tbe particles, thereby increasing the siee of the pores in 
miniature channels, t^eepnge produces a general softening or "r 
laud BlopOt the material at tbi^ point oftentimes becoming semil 
elope be steep a part of tb© embankment will slough or slide ont^ p 
Bfionding lam of cros« Election. 1 have never known a tiret slough 
n\\ than one half of the slope of the levee. If the slouch be not r 
will occur higher up as soon as the exposed surface of the first has 
a sf millnid condition ; the action will eoutinne in stipa nntil the i 
sloughed acrosa the entire section as far as tbe water. 

To provide against slongbing, a ditch is cnt at the b&«e of the 
nnmerons small trenches lending down the slope into it. Theae tw 
take off the water about aa fa?*t an it comes through, and not alloi 
the land slope of the embankment does not n^nallj become water-ic 
and sloughing is obviated. Ditches and trenches were cnt ne 
throughout the district, 

Raidng (?ra</«.— Wherever the top of the embankment wae less th 
it woa estimated the water won Id attitin. it was raised aad brongbt 
height, the grades a^lopted, tknd tlmir limits have been stated. 

As far as the available aeraper fort-'os could do it, the ©mbanlcmsnt 
teams. The raising consisted in oconpation of the crown only wi 
which was brought to desired grade with a 4-foot crown. It was 
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ifbK howeyer, to secnre » 4- foot oiown, as in some places the new dirt had to be 
raised ao high that keeping its base on the old crown and giving it steepest possible 
slopes, it cottld not he made wider than 2i feet at the top. 

bat as the team forces eonld not do all the raising necessary, the other portion 
TM done either by wheelbarrows or sacks. Qenerally where the material to be 
aed in the topping was good, stiff dirt, snoh as clay or buckshot, wheelbarrows 
nra used, bnt this was not always the case, becnnse the long Itne of levee to be 
nised in a short time, scarcity of wheelbarrows and run plank, together with the 
kng time it takes to do the wheelbarrow work incident to the frequent shifting of 
wheeling mns, particularly on high levees, precluded opportunity of doing all rais- 
ing other than that accomplished by teams with wheelbarrows. Consequently a 
wnaiderable length of levee was raised with sacks filled with earth. This work was 
done by placing two sacks abreast near the river-side edge of the crowu, forming a 
kaie two sacks wide. Additional rows of sacks were placed on those two bottom 
Her until grade was reached; all joints were broken to minimize leakage. The tri- 
logalar space formed by top of sacks and land-side edge of crown was then filled in 
with earth moved by hand or wheelbarrows and well tamped with hand maul. 

At some localities where the exposure to wave wash is ^eat and the soil is sandy, 
iMed on previous experience, it was deemed safest not to rely on the "washboards'' 
(^tecting the new t<»> dirt. The planking can not be so closely j oined to the embank- 
oent as to entirely obviate under wash, wnich in a short while causes the dirt behind 
the plank to cave and wash out j it must then be replaced or sacked, making it finally 
spendve as well as dangerous in the event of a protracted storm. For this reason 
ibont 7 miles of the Lake Concordia levee was sacked firom one to three tier on the 
tont and then backed with earth. The waves might beat against the sacks for 
koon without doing damage. 

The writer had charge of the 12 miles of Lake Concordia levee during the flood of 
IS^. The water attained an elevation higher than the levee and was hmd by plank- 
ng backed with earth. A wind and rain storm started one Sunday morning and by 
light there were five breaks, and our defense was so badly battered along its entire 
BDgth that it was most surprising that there had been so few breaks. 

Wa§hboarding. — ^In all cases where water got high enough to get against new top 
rork done with wheelbarrows and in many places raising done by teams, it was 
oand necessary to drive 2 by 2 inch vertical stakes near the water's edge to which 
rere nailed horizontal inch boards to break the waves and prevent erosion of the 
tew dirt; these boards were placed from one to three high, depending on the extent 
if top dirt and exposure. They averaged two high. 

RetttmenU—Ai Point Pleasant (624 R), Cottage Home (649 R), and Harpers (652 R) 
here was no timber growing in front of portions of the levee, but instead a wide 
ield exposing the levee to the full action of waves during stormy weather. These 
Bvees had omy been recently completed, and being composed of light sandy material 
ad having no grass covering, they washed rapidly under wave action. It was 
leemed necessary to check the erosion which was threatening to cut through the 
Dtire section. The revetment was of the roughest construction, bein^ intended for 
emporary service only. It consisted of 3 by 3 inch scantling driven into the slope 
f the levee at the water's edge with batter toward the crown. The uprights were 
laced about 8 feet aparL and each had a 2 by 6 inch brace extending from its top 
rer to the crown of the levee and there fastened to a 3 by 3 inch anchor driven into 
he crown. This fhune was securely nailed and then inch boards placed horizontally 
rere nailed to them, the bottom board being well pushed into the slope of the levee 
few inches below the water surface and the planking brought about 3 feet above 
rster surfiMC to prevent overtopping by high waves. 

Sfwr dike$,—A.t Point Pleasant (624 R), Evergreen (636 R), Bondurant (643 R), Cot- 
nge Home (649 R), and Rifle Point (687 R) there are salient angles in the levee line, 
lie water flowed by these angles with such velocity as to erode the embankment, 
nd would in time have entir^y destroyed it if the current were not deflected and 
he erosion checked. The worst oases were Point Pleasant and Cottage Home, where 
Q old piece of embankment extended a half mile or more from the angle out toward . 
he riyer at something like right angles to its axis. The flow of water was checked 
J these old levees, raising it to an abnormal plane and greatly augmenting the pre- 
ipitation at the angles in question, where the flow of water was confined to a pas- 
ige several hundred feet wide made by removal of old levee in enlarging the con- 
rolling line. It practically converted the passage into a crevasse. When these 
nta were made, the old levee was not disturbed nearer than 30 to 40 feet to the main 
ine, bnt as the river rose and the water poured through it, it soon cut away this 
stump" or short spur and reached the embankment proper. 

At each of the places named a spur dike consisting of two lines of 3 by 3 inch piling 
ras band driven 5 feet apart, the tops tied together with stringers and cross braced 
swell as braced with diagonal 3 by 3 inch piling in the rear, the whole forming a 
tout crib which was filled with sacks of earth; thsss spurs wore usoallj built about 
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60 feet loDg at an ineliDation of about 00 degrees to the tauf^ont n Uove tl: 
iillowed tEeDito receive the water :md take it gi^&tlj Jironrid the e 
of nil of th<^ai would ftrour &nd work Iooba and from titiie to time i 
driven in order to niaiDtaia the etnictttre; they M pwrforuied tht* a«f 
tljey were cinistm cted as no further loss of embxniKmeiit was «ii^t4ii 
lind been pnt in idace. 

i^i&ughs. — Under theheadinjj of ^' Drninftge" what produce elongli] 
beeu described. Treatment of slon^ha is simple if the principal invc 
stood. It is lien ally the cn^e if one occura where an inexperienced c 
that be will Bodeavcjr to restore tUo lost seetioD witb earth or sacks. 
^oodf l>iit rather tends to augment the trouble^ because it makes it di 
driiiii the sloLi|rb and at the same time pate that much ntore weight o 
mnse to sqiiasb it out; sq Hashing the sloughed m^Lss out inyarlab] 
somt^ of the etaudlng aectious. He docs this because he does not ua 
produces the slouj^h. lie dot-s not know it is eansed by too free IbaIui 
em hank men t and ini'llicient land-side drainage. 

It is a well-know^n fact that if nuy vessel encountering hydros tat 
leaking, the leak can be more expeditiously stopped from tlie outer i 
side, provided, of course, the opportunities for reach iug botb are equ; 

I received my first lesson in treating sloughs by observing men ai 
fleet of coal bargea. If a burgf* starte ft ftp a in leak it is impractical 
tbe coal to get at it. It is equally impractieable to detect the leiik b 
the outer or watex side of tbo bitrge as the iiitlow is too ligbt to 1 
hand, and then, again, sis the IoihKm! barge drawe from 8 to IJ Ifcet of ^ 
oftentimes be iinpossiblo tn reach the lf>ak by band. But the coal-bi 
(supply of coartio suwdust, and by means of a long handU^, to which 
lowers a cop of sawdust in the water in eloso proJEimity to the leak, si 
jiiBt nest to the barge, and a& the sawdust Ho ate out of the cup some 
into thii crack and becomee lodged ; it very shortly gote wet and swel 
is eboked, Jn.Ht so it is with neepitig leve^^^ but their treatmetit cou^i 
loose earth in the water over the river slope. The particles of eartL 
tbt^ ihti'rstices, become swollen, and tjhortly the leak is '^ choked/^ 1 
sees this work in progrefis will immediately clatiNify dumping loo^ 
water as sheer nonsense and not poislble of practical reeulta, but ; 
fact, in a short while after work hae been commenced the good effectf 
by reduced seepage^ a little later its entire stoppage, followed by no f 
tion of the mass ta move, but rather it cotumeuces to dry ont. Of co 
meat docs not apply to crawfish or other leaks where there is a c 
considerable size* 

If slouj^hs ho treated when they first occur, or, better still, befo 
when their approaching occurrence is clearly indicated to the expo] 
the accumulation of moisture on the land alopep much annoyance jiti 
be avoided. 

Depending on the character of soil composing them, »a well -i.s 1 
wbicu they h&ve been oonstnicted. together with the opportunity for 
some levees posseis greater tendency to slough than others. As lli 
sloughs is neeessarily expensive it oftentimes happens, when a nnmbi 
proximity and the supply of labor is limited, they are only parti 
wholly treated; that li^ in lieu of pnttiog a large enough blanket of 
the river slope of the leveR t^ provide against further seepage daring 
of the flood, only a small bbnket is put on— Juwt enough to stop tb' 
few days* The wheeling runs are lett in posit ioTi and as somi aa 
manifests itself Wfirk is resumed uutil the now ia once more wtopped 
a force of 15 to 20 men may be kept nearly constaarly employed 
slough to slough. 

The following is a statement of the work done: 

Bedford's to Vidalia .. ._____. .-.,.- , - „, 

Levee eompleleil to 54-foot (Vickeburg gange) net gra^le. -. .,-. 

Levee not having such grade.. ^ ..__... 

Levees raised during flood by all method* _,, .__ 

Of the levees raised the following ia the class i Beat ion: 

By team, l05j5<K) linear feet, or.-.,,... .,„,,,-„,,,,^„ ..,, 

By wheelbarrows, 13,500 linear feet, or..,,,„,,, ,. ,„„,^..._.. 

By sacks with eaj-tb baekinf:, 51,600 linmrfeerp or .-, ,..-, 

By lacks alonci 36,550 lin ear fe«t, or , --- .- ..-,,,..,,, 

Total , , 
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bhe above tbere wm 10,900 linear feet of revetment and 26.200 feet 
; placed. Had the riyeT risen a half foot more many tnonsand 
onal washboarding would have been required, and I had already 
le Vicksbnrg mill for 100,000 feet of lumber with which to continue 
the river practically came to a stand and the order was counter- 
it is positive that the water ^ill touch the new work it makes a 
piece of work if the washboards be placed first and then the raising 
bamped against it. But as the height of the river was so much a 
tiou I did not wish to anticipate too far in advance and go to either 
rchasing the lumber or placing it where It might never be required ; 
kbor was limited and I desired to first of all get the dirt in place 
siroiimstances of dry weather, knowing full well I could put down 
g in any kind of weather or at night ; certainly soon after the water 
new work and before it could be seriously damaged. This course 
t will be observed from the foregoing statement of the 117,000 linear 
s, of levee raised by teams and wheelbarrows, nearly every foot of 
'e required planking had the water touched it, only 25,200 feet, or 
planked. The wasliboarding averages two plank high, so that, 
and inch boards, it requires 12,000 feet of lumber to do a mile of 
here wns 17.39 miles raised and not washboarded it would have 
feet of lumber t«> cover it. The lumber costs $8 per thousand, or 
,000 feet, to which add $25 per mile for placing it. and the total is 
B saved by not doing the washboarding in advance. There were 
large and some small, ail of which were successfully treated in the 
i. There were something like forty places where sloughiug was 
receiving the orthodox treatment never sloughed. There were 
(h and other leaks, but only one assumed a dangerous appearance ; 
e on any except the one, but it did not amount to anything serious. 
k, not described or included in the statement, done at two localities 
' of special mention and description as both were extraordinary 

ming of April 27, when the water was at 52 on the Vicksburg gauge, 
eloped under the Claggett Levee (644 K). At this place both the 
t light loam. In the rear of the levee within 30 feet of its base there 
pit about 8 feet deep with almost perpendicular side next to the 
previous warning a 6-inch stream of water spurted out of the wall 
>y its height; it did not merely run out and trickle down but shot 
S-om a hose. Its force was so great as to chum the water into foam 
lich it discharged. There are many theories as to the origin of this 
le will never be known unless the embankment be cut and the hole 

likely a series of disconnected holes or small cavities existed under 
ler to burrowing animals or decayed vegetation, or probably both, 
»sure of water there was leakage from one to another, attended with 
t of wash which continued until the several holes were connected 
passage for the water when it burst out as described, 
as immediately summoned and a semicircular wall of sacks built 
1 around it. The interior rapidly filled, and the sacks were soon 
the meantime a large force of teams was put to work, and a run- 
ed about 100 feet in the rear of the main levee and designed to be 
[ig when completed. An opening was left in it as an outlet for the 
e new embanKment was thought sufficiently hi<2;h with proper base 
jasin, then the opening was closed. The basin filled rapidly at first, 
' ; at the end of two days it was found that the basin wasstill fiil- 
irertop the run-around. The teams resumed work, and theembank- 
feet. The basin continued to filL but as the river commenced falling 
her raising was not necessary. It now stands with an 8-foot crown, 
lopes, ana a grade about 3 feet lower than the highest point reached 

2115 to 2118 of winter quarters when the levee was built, due to 
ion, the embankment sank, and it was only after much labor and a 
to two or three times as much as was contained in the original cross 
ood. When the embankment finally stopped sinking there was a 
irt adjoining the land-side slope very much resembling a banquet, 
ring sketch snows the section originally designed and the bench of 
y the sinking — the dotted top is the capping that was put on with 
1 was approaching. 

ril 15 this place had shown no signs of weakness, but on that day I 
mt 40 feet of the back slope was getting very wet, and recommended 
rities that it be treated as a slough. A force was put to work dump- 
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ingeftrtb cm the river iida, bnt ooold not work very faal on 210001m t 
made Df»ce«5Ary by tbo itiaec««sib[lit^ of dirl due to the ■w&mp bem; 
Cfivt^red with (llier^ bt^tl been no ratn for some weekfl) Be«p&ge wat 

The a«epa^e W£i« abeQked along the 40 feetf bat it Tftpid]y ox ben 
the «Dtiro 300 fa«t waa very wet, 

Theo it was obitrvod tbat the top of the embanknietit for the 
alowly siihaiding. The Bubflidenco contintujd for ^tveral daya, whi 
leng^tfiwift+j with tbe lovee^ and aplit open just us dw^A a rip« oran| 
muck was small at first, bat grew from day to day until it finally re 
width of 10 itiehea— Just bow far it penetrated the embankment is 
front section snbtidod about 1,6 feet and tli« riv^r floctioo 2.3 feet. 

It was plain thut to bohl Ihe l6ve«, any lateral erank which woald 
the vertical crack moBt not be allowed to occur, for if il did, then 
hydro&tatii* pr(*eHnr<j on tbe rear section, already diatresi^fnlly we 
section wi^iild h& valneleHS as a factor in res la ting th«^ pr^^flsnre of 1 

By reasnn of tlie tubmer^ed condition of the land in tbe re&r, di 
obtainatideicpetif^ivetoharidle, Toretainitinplacebyproviding 
ont in til the deep borrow pits, it was decided to build n orib jnst 1 
of tbe fliupo to act as a retaining wall. The crib con ni^ ted of a ill 
inch pieces driven 6 inches from centers with a batter to the lere 
stringer^ and then braced on the inside with diagonal 2 by 6 inch ] 
tbe levee. 

When tbe wbceliDg of dirt was abont to be commenoed it was 
was too much water over the ^ronnd to readily obtain earthy so tl 
he; abaudon^^d tmd saeks u&ed inHread. The sackH had to be fiHcd 
from ihe crib and were tranrt]ioited to it on one of out barget^i luc 
In all^ ioni«.'ibiiig like 23,00(ibs^Lvily ^tled large sacks were uMd in 1 
tbe flacking, as shown in tbe sketch, which oeenpied nearly a wee 
pletod^ it was bi^Iieved the place was reasonably seonre and no fnrt 
unless some greater rate of sabsidence than was in progress eho 
precautionary me^isure2jXlOKacks were filled and placed on thebftrg 
with tbe ltubyi>,nd 12 laborers, remained ni^bt and day atthecriii t 
in the event of an emergency until additional force conld he sm 
never necessary , however, to place these sacks in tbe crib, Durin 
the work, and an til tbe river had fallen, 4- foot strips of tarpaalin 
the cnst^k to keep it dry during rainy weather. 

The tranaportation service fnniisbed by tbe United States had mi 
BDCcess of hub ling the line during the flood. The wagon roads i 
levees became ho wet and boggy from seepage as to be impjLSsabl 
old levee was Hubniergedt and it was witbu:reatdiflieulty thatsteaiK 
ings to dlBcharfje their freights. The only places where they ilid 
temporary platfi^rms or bargee moored to the bank, from wbici 
moved to tlie levee by Kkiff or small fiatboat. There were lengths 
as 20 miles where even these kinds of landings did not etlst. 

Our barges, however, could be Uoated over tbe bank, and, aa e; 
with 1,000 feet of line and a capstan, there was not in neb tronblet 
one tree to another until tbe levee waa re;%obed, and t^ien mined i 
that lumber or utaterials could be promptly delivered jnat wbei 
barges also atlbrded valuable service in moving loaded sacks or b 
distant point to place where required where no dirb was accessible 

The ii^u% went to Cowpen Neck Levee for about three weeks and 
Assistant Engineer Gedde^s. Being of light drafts she was extre 
moving barges over the bank and along the levee; but, as stAted, 
available the bargee were moved by hand with lines and capstan. 

The Comsiock rendered cllicicnt service and was kept almost com 
She kept in good conditioni and not a minute was lost by ato; 
From April 14 to 23 the work required night and day running, and 
with a double crew. 

By tbe joint aid of the Comttock and bicycle I was able to inspec 
often as every other day ; kept on the go, up one day and down th 
personal gratltlcatiou to say tbat my rebitiouti with tbe people 
pleasant. Thej were ever reaiiy to be advised, and would alwi 
what should be done and how to do it,'' and work w^ls done as si 
or two instances only did I have ooeasion to complain, and it tume 
to comply with suggestioni wois through miaunderatandiug and no 
act Gontrarily* 

You furnished me during the flood with 225,200 feet of lumber, Hi 
and 5^1 kegs of nails. All of Ihi' tatter were expended. Of tbe 17 
34,6CK} remaining unused; but 14J^<KXI hardly represents the total 
know at many localities the nlanters need cotton-seed sacks* I 
expended amount to about lt5j000. 
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Of the 225,200 feet of Imnber 151,200 feet were naecL All of it was at one time 
firtribnted alonf^ the leiree line, bat falling riyer inat after Biggs ereyasee did not 
Mnire ite lieing placed, and it was put back on the barges. 

6f the 151,200 feet put in place on the leyees, 64,000 feet of it was taken np and 
itond after the riyer nad reoeded to 49 feet at Vicksbarff. All of the onexpended 
^wsriv and tools were moyed to Kempe (657 R) leyee (Station 2792) and stored on 
Ai lana-side slope of the leyee. The reooyery of the 64,000 feet of Inmber was ao- 
snplisbed for an ayerage of less than $1 per thousand. Reooyery of the 64,000 
ftrtof Inmber and storing it, together with storage of the other 138,000 feet in sys- 
tanstio piles, as well as the 34,600 saoks and all the wheelbarrows and other tools, 
tan, inclnding oonstraction of shed for wheelbarrows and warehouse for tools, 
035.75. 

The tools and iinnsed saoks tnmed oyer to me by Lieutenant Hoffman, who had 
cbrge of the proteotion south of Vidalia, were stored in the U. S. quarter boat Delia. 
1l« QDexpended lumber, amounting to about 120,000 feet, turned oyer by him to me, 
m rtacked in piles at Station 3^+37 of the Gibsons Landing Leyee (683.5 R) 
a the land slope. 

The loeal authorities fiimished no lumber. Many of the planters used their own 
took. 

I eould not ascertain the exact amount of money the local authorities spent for 
hbor and teams during the flood, but firom scattering data I place the amount at 
iboat $14,000. 

The ifollowing statement will be of interest, as it shows the length of leyee where 
tk« water reached a stage in excess of the height of the main leyee, and was held by 
^ "capping:" 



Veel 

Llfeet 200 

1.2 feet 600 

1.4feet 700 

1.6 feet 100 

1.8 feet 300 

2.0 feet 200 

2.2feet 100 

2.4 feet 200 

2.6 feet 100 



Veet 

ailbot 900 

Ufoot 6,100 

Ufoot 3,000 

0L4foot 6,200 

asfoot 4,200 

Ufoot 6,600 

HTfoot , 8,300 

as foot 3,200 

a9foot 800 

LOfoot 1,100 

The foregoing aggregates 37,300 linear feet, or 7.7 miles of leyee, where the water 
Tiried from 0.1 to 2.6 net higher than the top of the main leyee, and would haye oyer- 
toppeditbut for the ''capping." At the time the Biggs creyasse occurred and 
itopped the rise, the riyer was climbing up at the rate of 0.4 foot daily, and each day 
brought many more miles of the capping into seryice. It is belieyed of the 31.2 
siles of capping which the water did not touch, nearly all of it would haye had 
Titer well against it in two days more; certainly three days' more rise would haye 
broaght it aU into use. 

The flood of 1897 will pass into history as the most remarkable in the experience 
of the Lower Tensas district, for the line was held without a break against an unprec- 
tdrated flood, in spite of many adyerse circumstances. It emphasizes what man 
eao do if he but properly directs his energies. 

Id conclusion, I wish to pay a just tribute to the intelligence, patriotism, and untir- 
ing energy of the people of Tensas and Concordia parishes. Neyer before, perhaps, 
a their history or that of others engaged in similar occupation, haye so large a body 
tf people pursued a common end with greater unanimity of Bentiment and concert 
of iction. Personalities were laid aside and eyeryone, eyen the plantation negroes 
teeming imbued with the surrounding enthusiasm, worked for the conmion goal with 
tinleia energy, without regard topersonal comfort, irrespectiye of surroundings, 
either time, place, or weafiier. Their efforts were certainly ftill worthy of Uie 
neeess attained. 

Yery respectfblly, your obedient serrant, 

W. J. Habdes, AiMitant Engineer. 

Capt. Gbo. MoC. Dxbbt, 

Csf^M o/Engimmre, U» 8, A, 

Appendix 10 J. 

UPORT OV MR. H. B. WATSON, SURVEYOR IN LOCAL CHAROX OV BARATABIA AND 
LAKB BORGNE LEVEE DI8TKICT8. 

New Orleans, La., May 1, 1897, 
Sit: I have the honor to submit the following report of surveys, construction, 
ifpsin, and high-water protection in the Lake Sorgne and Barataria districts for 
the period from May 1, 1&6 to May 1, 1897: 
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From May 1, 1896, to October 31, 1896( It^ciil dimctioii of tlie work in 
was tindtsr AfisL EDgineer J. Bmy tb, JT^i muce wboso rdaignation on i 
it baa baen in my oharge. 

BARATAAIA DISTRICT. 

5MrrT^ff,— Surveys in tbie district for tbo period coYored bj tbi« rep 
ciimlly confiTiml to cross Rertioniug obi leve<? witb a tIow to enlargeoi 
put tbo line up to a frrAd**of 3 fe«t aboTo tbe bigh water of 1893, tbe h 
wben eurvey^i ^vera tiisidi^. 

All low places wero &a^v(^yed from tbe diriding line of tbe parifibaa 
FIar|iieminLia to Kicelaud Lower line^ tbe beginuin^ of the Bnras disi 
C<»mpiinv Caual^ the» extri'me upper end nf the diairiot, to tb« .fefferi 
at Coiiliisboro, Notliiiig wna dona in tliat part controlled bj tbe Orl 

New loveea wore projet toil at BalUy (1022 R), Queiinards Wooda ( 
Orange Farm (1024 H) in tbo Buras section, 

CunMirnetiim. — Entire line from tbe Orleana Parisb line to the lowe 
land (State Lafourcbe Bection) wbs raiaed to a |2fr«do of 3 foat abor© 
of 1893* with tbe exception of tb© following placet) wbei© objections 
property boldera^ and a small section at Magnolia^ which waa not com 
Hons given b*:ilow r 

Live Oak (^Jl.5 E), 8t. Koaali© (999 R), MTttle Grore (1001 R), W 
Haobe (1011 R), Warraoth (1011 R), and Socola Canal (1015 R). 

All of tbe above ivere projected new I ©roes except Warmoth, whicl 
and part enlargeiiient* 

Tbe I ©TOO at So col a Canal waa raised to a grmle correaponding to tb 
adjoininjX levees, but of HnialleT aection* by the otvner of the propert 

At Mftii^iioHa UH) feet of tbe l8J)(>-97 r«n tract wa^ not completed, ll 
side of tb*i levco to be enlarged being covered with coaL Tbe proper 
gated biiimelf to ci>mplete the work at the contraot price aa aoou i 
removed^ and the coti tract waa cloaed. 

On tbe lower line of Magnolia 4^294 linear feet of levee was not ea 
price bid waa considered ©xt^ea8ive» 

Belle Cbns^e to St. Ann (B84 Hj, and St. Ann to Concession (985 R 
cally complete*!, but owing to the exiatence of several pipea wbieU ' 
of tbe levee in accordance witb the s|>er'i locations and re|pilationa 
received and patd for. Tbe contractor baa had considerable tTouble w 
nsing these pipes, bnt at thia writinj:; I understand he baa agreed to re 

In tlie opper part of the district from Company Canal to the Orlea 
on acconnt of the price asked for the work, nothing: wa» done cxcef 
nient of 1,804 feet of Bell levee by a force of men fnniiahed by the d 
table a«i9ocintions, consJsting of the city's unemployed. 

A qnarter boat was forniwbed and the men i^iven plain board. 

Total number of cubic yards of earth moved waa 10,237.45 at a co^ 
indnding 50 per cent deterioTation of onttit^ supervision, etc, but not 
tion, which m a factor not oonflidereil in estimating coat of work. A^ 
cnliie yard 10. 18 centa^ con aider i^bly lower than could b© obtained tb 
contract. 

Tbe arrangement of the plan waa to tho advantage of the United 
great amount of good waa done by furnishing employment to a clai 
were willing to work, but unfortunate in uotsecnrinj; emplopnent. 

No work wuadone in the Bnrii.s aection of tbe district. 

In addition to tbe height of ail levees bmng raised, five- ten tba net 
groHflt to provide abnnkage, waa placed on the renter of tbe Icvcc' w 
each edge of tbe crown, tbe lutein tion being l-o allow the crown to drai 
bolefl forniing which would hold water and keep tbe levee in a wet »i 
rainy eeasons. 

Thla new departure haa proved a aucceaSi and it not only causes tho t 
bnt aeenia to prevent tbo waahing of gulleys in tbe edge of crown, 
always occurred when a dat erown waa uaea. Of courae the irregular 
flonie levees constructed by wbeelbarrowa shrink often affecte tbo n 
this arch, 

/?cptfir».^All United States levees in this district were cleared of w< 
where riTor nlope was wave wjiHlieii it waa reatored. 

Aa a general role tho cutting of grass, weeds, etc^ was done by 
property of the L'nited ^tatea^ drawn by a team of two mnlas hired fo 
In Home instnoceH tbe weeds had attained eucb a height and were s 
ground line that it wa« impossible to use tb© inower* uud io theae caat 
was done by hand, us also wbt^re revet men t existeil, al though as a 
alo|io could be mowed wlitTe the latter afl'ected the work, 

\ erbal contracts were made where clearing waa done by hand and v 
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jli to be restored owing to ware wash. These weie nsnally made with some one in 
ik rieinity, the opiN>rtunity to bid being given to several bo as to secure a low bid. 
AH this work was let at a cheap price. During the season 77,648 linear feet of 
|gt« was cleared, at a cost of $615.72; 6,891.81 cubic yards were placed in restoring 
wre- washed slope, at a cost of $494.54; 2,623.50 cubic vards were excavated in 
^lining borrow pits, cost $248.90; and 12,017 linear feet of levee was resodded, cost 
|;JL Total cost of repairs, $1,376.37. 

LAKS BOBOm DUTBIGT. 

Sbrr^.— As in the Barataria district, surveys were confined to cross sectioning of 

til leyee line, where low, with a view to enlargement, in order to raise the grade to a 

hfi^bt of 3 feet above the high water of 1893. 
iBUvey of all places where low was made with the exception of such places Jtf 

hil been previoosly surveyed and reported in last report, 
it Sazonholm (974. 5 L) a new levee was projected which was objected to by the 

p»perty holder, who, after pressure was bronght to bear by the local board, with- 

d»ir Ms objection, hut too late for the construction of the levee to be undertaken 

LiTiew of tiie expected high water. 
At Belair (995 L) a new Une was objected to by the owner, as it necessitated the 

zvoral of part of his sugar house. 
From Bellevue (1006 L) downstream to Bohemia upper line (1014), that portion 

uedlog enlargement, which was surveyed, was objected to by tne property nolders 

oaiecomit of the existence of rice flumes, which were allowed by tne State author- 

itn bat would have to he removed where work was done by this office. 
Haps, profiles, etc^ were furnished the board through its engineer and the work 

vu done by it, the flumes being allowed to remain. 
From Poverty Point (1002 L) to Harlem upper line (1003 L), 5,869 linear feet, no 

vnk was done, as objection was made, lliis levee was very close to the grade 

nqnired but of smaller than standard section. 
CoRfiruetian.—TTom Corinne (974 L) to St. Clair (982 L) it was found when notes 

Vrre platted that the amount of earth to be added was too small to warrant the 

eilargementy as the light character of the work raised the price to too great a figure. 
From St. Clair (982 L) to Bonsejour (998 L), contracts were let for the enlargement 

of all levees below the 3-foot grade and of less than standard section. 
Of these, the levees known as St. Clair (982 L), 9,640 linear feet ; Mon Plaisir (983 L), 

iM linear feet, and Greenwood (990 L), 3,472 linear feet were not worked on, as the 

rver rose and covered the batture before the contractor, who had a number of other 

09Dtracts farther down, coald get a force on them. 
Woodlawn (992.5 L) was completed with the exception of 2,000 feet, the work being 

8V)pped by the water, but according to contract could not be received and paid for 

^til entirely finished, and the contractor will have to sastain all damage by wave- 

nsh daring the present high water. 
Some work was done at Harlem (1005 L) ; 400 feet of enlargement in that part 

called St. Sophie to Harlem (1004 L) was left incomplete owing to the rise of the river. 
Repain.—AU United States levees were cleared of weeds, etc., and slope restored 

vheie wave- washed. Methods and general conditions were the same as in the Bara- 

ttfia district. Seventy-eight thousand seven hundred and four linear feet of levee 

VM cleared at a cost of $674.25 ; 2,734.06 cnbic yards of earth was placed in restoring 

^^e-washed slope; 2,677.30 cubic yards of earth was excavated in draining borrow 

pits. Total cost of repairs, $1,007.15. 
Sigh-water proieotion,— -The present high water has proved a record breaker. After 

ue first rise under the usual conditions it became obvious that trouble would be 

Qperienced. 
All work under construction previous to the rise was completed, with the exception 

of Woodlawn, work on which was interrupted March 16, and St. Sophie to Harlem 

oaMarchL 
Alter the water reached the danger line it became evident that an exceptionally 

^h stage would be reached, and a warning was given out from this office to the locfd 
^^rds SDd all interested. Although some were somewhat skeptical as to the extreme 
'"^^i predicted, all concerned in the districts under my local charge went to work 
^u) a will, and their efforts directed at the right time tended greatly to cause the 
ittolt obtained, viz, the maintenance of the entire stretch. Owing to the appro- 
pnation being small it was found that the only assistance which could be given by 
^ United States would be for the use of sufficient barges for the transportation of 
pessary lombw, tools, etc., from point to point and the services of a tug for each 
^ miles of river. On the lower coast it was decided that where the raUways paral- 
leled the liver bank material could be transported more quickly by that method. 
^m the line of Orleans and Plaquemines parishes to Belle Chasse sugarhouse the 
*««teh could only be reached by river; also from Belair (995 L), the terminus of the 

raa 97 no 
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KewOrleanB and SoDthem Railrofid, t« Bohemia (1015 L), tbelowi 
Borgim diHtTict* 

The rciqiitMi^t of the Lafonrrhe bonrd tliat the United Statea ta 
part abovo Hi^lle Chaase 8njj:i*rhniia«, lioing 2^,353 Imt^r feet^ or 5, 
iind in that ev«?iit tbey won Id trauH^mrt all itiut*^rial by rail t& tb* 
tiuu and provide tuals^ etc., not rei|iiiriTt|!^ any afismtance in the t 
ta^in^;} wa« favorably r«€6iYedf and bul ono barge waa al^tioni 
teferreil to. 

From Bel air to Bnhf'roia, 20 miles, it wau fonnd n^cesaarj to 1 
fully i^qiiippt'd witb toc)lH» lumber^ etc, the tools and acce@if*orie« 
United hstatt^w nud Juinhor by the local board for the first shi 
an additional barj^o wiui furtiisbed; the river conditiona maMn^ 
ncee^sary. 

The tug Day Drmm was chartered and lorn ted with lieadquart 
Tlie ti>wiiig of all hargea and trausportation ot mcin and materials 
Wiuj doivo by boT. 

After ii/iditiDti:il fnndssi benaine available it wafl fonnd that niat-< 
of iundjer. srn kn, and iiaila could ho fnrniabed, and as the boards 
embed r<nirl]rioii i<^ a i-frtain extent bj this time, the asetstauce 
Lake Bor^ih 1m*: nil \y,\< 1 uniiKbed with l!:^,H15 feet of lumber of re^ 
and ^4,CKH^«;lrk8. 1 \iv luTnlipr wua lo/tded on United Stat*»s barg 
and towed tu jicjinta win t^' neerled l>y chattered tugs, eaccept 30^023 1 
cars of the New OrlenriH smd SDutbern Railroad ft*r nae on the si 
thifl lints The saeka were Hliipped by local packets nud disiribiit©* 
tbcmgUt to h© necessary sit ditierent jKHots over the entire lino. 

Thirty 'four thoimund nix iuuidred undeighty-fonr fei'tof bimber^ 
4,(KX> flacks ware mnt to the barije «tntioned at Fort St. Leon in I 
after and niotntutned by the irnit*^! Statt^s; transportation by G 
and c^bartered tug. Soma of this will be returned to the Qovera 
all datii^cr i^ over, ua a lar^e portion tisud temporarily to protect *, 
can be taken n\y and reloaded ou the l^irf^e. 

The Htatr^ Boras diatrirt, the lowtir pnrt of the Baratsria distri 
with 16y,0[f3 feet of iniidier and 8*^01) i^ucka. These were tr^nsp^ 
Orleans, Fort *lackHou and Grand If^le b'uilroad t'r<?>eof chiifije, tba ci 
portation being; the iitaoant for ferriage to the depot of the nnlroit 
opposite pirle of the river. The MUperintendent of the J«?rrv com 
onaly granted a half rale on all l^vee umtertaU. No niiLtvrinl waa 
part of the Barataria district i'rom Company Canal to the Qrlesns 

COXDITIONS AND Kp-pECT TO IJATK. 
BARATA1UA BlSTmCT, 

The principal point* in this diatrii^t where trouble wa^ esrperii 
now linee had been projected last season and not built^ owing 
property holders. 

At Live Oak (99L5 R), one of these points, the local bo^vrd enlar, 
after objeetiona had been made to a new line, knowing it to be nn 
great strain, but whcu the water rose a few^ loet on the huso, it wa^ 
ioratoil with era^wHab bnlca. In fiict. tbe ditch on tba land mde wae 
from tbeao leaks be lore tbo river covered the hertn© of the Icv-ee. 
digg^ingof a large diti'h nt the toe of the elope and tbereiillina'r ^; 
to cut off the hcdoft. 1'bis waa xiurtially auceeasfiil, but uben the 1 
reached; it wija fuund no( esaary to build bo£Jo<^s in a great many 

At St. Rosulie, another point where a new lina waa objected ti 
topped the line to such an extent aa to necessitate a rise of a fool 
Thia levee provetl sound with the eiception of one or two places ^ 
waa exceed ingly amalL 

A great tight was made here. At one lime it looked on imitoasl 
line. The oniy critieiam to be made of the work done was tb© re 
which sacks were used. Where the capping could have been done i 
of work at other pointi, by placing itlaoks edgo way« and tilling 
which was easily obtainublo, the entire crown waa rais'Ml with aacl 

At Myrtle Grove (lOiil Kj the Hume condi lions prevailed. Tli 
dan gerotih place in tbodit*tnct, as, in the event of a brenk, it would 
impoKsible lo have done anything toward cloaiog it, the levee bn 
the bank. 

Herculean efforts were nROes«ary here* as the water roee fully 1 ♦S t 
of the levee. Ab. oiany men as eould bo conveniently employed anr 
Interfering with tsieb other were kept continuously at work for aei 
^reat aiuonnt of work was done at night. The rniire stretch w&a r 
Sfret long. Everything waa made absolntely safe eventually^ hut a 
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reat many sacks were used needlessly. At one time it was neoeesary 
; method, as there was great danger, and saoks were the proper thing, 
Ash had been arrested and the levee made practically SjUTe, the entire 
rown were covered with sacks, 
lal (1015 R) mnch work was necessary in that part too near the river 

and which the proprietor of the locks had obligated himself to main- 
t piling between the gates gave way somewhat, and it looked as if the 
d blow ont if nothing was done, necessitating the closingof the looks 
id the maintenance of a half stage of water between the gates in 
ate the strain. 

at Belle Chasse looked after by the United States was all levee built 
:cept 2,000 feet built by the State and recently enlarged under the 
le Chasse contract and of standard section and height, 
and lower ends of the stretch the work of protection was mainly con- 
Qg against wave- wash. As so maoh had been recently enlarged on 
kud had not become turfed, more damage was expected than what 
)d. That part which gave tne most trouble was in the vicinity of old 
n the first Belle Chasse Levee built. About 1,000 feet of it was found 
ibed with crawfish leaks, which poured a large quantity of water 
se of the levee. Numerous boxings were built and filled with earth, 

larger ones, and when good drainage was established, it became 
irying of the slope and decrease in the flow of water that the work 
ve. 

er had been against this levee for some time numerous soft places 
>me instances causing the land slope to puff up and become spongy, 
eeds were cleared from the levee, and wnere these places were found 
irallel to each other were cut at requisite distances, and in a great 

was found that nothing further was necessary, but at the worst 
Qg the river slope had to be resorted to. A box was made with inch 
ftpe of sheet piling around a framework about 3 feet up from the toe 
d loose earth piled in to the height of the water. In all but one 
complished the desired result by causing the land side to dry out and 
At one point where the levee pufied up and became very soft and 
nger of sloughing out, a mud box had to be built, braced to the 
vskter cut oft' firom the river sloi>e. 

water is at present very near its highest mark, and continual vigi- 
Dcessary, everything looks secure, and the work done is confined 
ng of weeds and drainage. 

—In the Buras section of this district the hardest fight of all was 
e water came to the top of or overtopped nearly the entire line, the 
was of poor section. Considering the small amount of money and 
cal board had available, a splendid fight was made, and although 
ral breaks, two of which assumed quite a size, they were closed and 
[I tact. A great deal of credit is due to the members of the board 
s generally along the line for the work done. Very nearly all the 
re and some sacks were furnished by this office, and to this assist- 
titributed the success attained. All the flumes in the district gave 
e time, and the majority of them were closed entirely. In two 
large crevasses were occasioned by the caving in of flumes. These 
greatest menace to the levees in this section, and a movement is on 
m ordered out bv act of the legislature at its next session. 
he two worst places large eels were taken out of the middle of 
the wall of the flume, which shows a new factor among the levee 
ough it is probable that holes are originally made by crawfish, who 
le woodwork of the flume is reached and then dig out large places 
[iber collect. When the hole leading f^om the river to this space 
itly large, the eels probably work their way in, in search of either 
: place. 

rasse of any size occurred at Melrose (1023 R), and before it was 
a width of 65 feet, with an average depth of 7 feet, except at the 

2 feet was reached, owing to the existence of an old flume ditch on 
his break ^ave considerable trouble, and it was several days before 
After hearing of the trouble early in the morning, I went to the 
train with Superintendent Landry, of the Grand Isle Railroad, and, 

thority from this office, ordered the tug Day Dream to the break with 
►er. 

I, which had been loaded the day before, were taken down by special 
was begun, but progress was slow until the arrival of the barge 

3 the material could be placed right at the break and the top of the 
workshop by those preparing the lumber. On the second morning 
ccurred about 1,000 feet lower down, which reached 65 feet in width, 



J 



I 



. .f 
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bat with ouiy 4 feet of wster going throngh the breach. This neoesaitated a divifl 
of the force and delayed the closing of the first break. 

Althongh the cribbing gaye way at each place several times, the water was tSi 
aally stopped and a mnd box bnUt. The one great trouble was the absenee of lij 
to permit of working at night. Several times mnch oi the work done in the i 
wonld wash away at night. It having been decided to place powerfiil lie 
aboard each barge sent one during the next hi^h water, this trouble will be obvii^ 
The assistance rendered by the United States in ftimishing materials and the um 
the barge stationed near the breaks was probably responsible for the good wi 
done, as I do not think it would have been possible to have accomplished the resi 
floating lumber from the railway against the current to the leveCy and working o 
erown not over 3 feet wide, even if the board had been able to provide material. 

Providence appears to have been with the people of this section, as a contini 
rainy spell or one big storm such as occurs periodically, the 6alf being so m 
would nave caused portions of the levee to wash away all along the line. It is 
be sincerely hoped the present favorable weather conditions will continue. 

LAKE BORGNK. 

The levees in this district being all of standard height and section, with i 
exceptions, most of the trouble experienced was caused by leaks and sloughs in il 
work. 

As is always the case, the leaks occurred all along the lin^ and were taken in U 
as each developed symptoms of becominff dangerous — boxed or worked on in wh 
ever manner was considered most advisable — and in but few instances was there i 
serious trouble. There was a very serious leak at Pecan Groye (974.5 L), tLe wa 
boiling up on the inside from a large hole, through which a fish came. A l&rge } 
was built and this made secure. Sloughs occurred at Slaughterhoase (970 L) and 
along the stretch of levee at Pointe a la Hache recently enlarged by the board, 
the Slaughterhouse a great deal of excitement was occasioned by the sloughing,^ 
the citizens took it in hand and did considerable work, for which they are to be M 
mended ; but, from my observation, I do not think that there was any occasioD for i 
excitement, as at no time did it appear to me there was absolute danger of the kj 
going at any moment. Of course it is advisable when these sloughs occur to rep 
them imme<f iately, but in the usual order of things. The sloughing on the Pointe d 
Hache front was much worse, as it was not protected by revetment, and slonglj 
both front and back. This was taken systematically and the whole strengthe^ 
as any ordinary protection work. One small place in front of Crowley 8. at i 
Slaughterhouse, might have become dangerous suddenly, as the original old lerl 
whicn had been enlarged, was only one foot higher than the water of 1893, and 
the water at the time was 1.5 feet higher, there was only new earth above the wa 
line. 

A great deal of work was done and the board members and oommissionen a 
inspectors deserve great credit. 

Trouble was experienced here also from flumes, which are allowed in the Icti 
From Savoies (1006 L) to Bohemia (1015 L) thirteen in all blew out and were cIgs« 
Nearly all who owned flumes that gave trouble are assisting to circulate a petitij 
to the next legislature requesting uie nassage of a law makinj^ them unlawfol, al 
it is pretty safe to say that they wil/ all be out by the next high water. Eels we 
iJso found in some of these flumes. 

The service of the tug in that part not covered by rail was of inestimable Tsla 
and several times what might have been bad breaks were averted by the promj 
arrived of material. The lumber and sacks donated were of great service, bat it 
acknowledged by all that to the presence and service of the tug can be attribute 
the success of maintaining the line. 

In the Grand Prairie country, from the lower extremitv of the Lake Borgne di 
trict downstream, the levees are built by each individual owner and are geoeraJ 
small affairs. At an early date the water topped them and several breaks ocean^e^ 
Assistance in the shape of lumber, with which to close these crevasses, wasreqoestj 
by the residents thereof, through a committee, but it was not thongnt adviaabie J 
assent to the request, as the relief would only be temporary, it being evident tM 
before the water reached its highest stage the levees would give way in a doze 
places, the only salvation being to raise the entire line, which was out of the qoej 
tion. At present the water is running over the levee almost everywherei and tp 
entire country is one vast lake, except where side and back levees have been bail 
and the front maintained, which has been done in several places. 

Althongh the poorer people will suffer much hardship while the water is api ^^ ^ 
thought that a rice crop after the river falls sufficientlv will be a possibility, W 
as the land will be in such shape as to save considerable expense in flooding, m 
vastly improved by the deposit of silt, there seems to be a probability of a speeq 
return to a prosperous condition. ^ 

To offer to pay a part of the expense of restoring the line, provided the oibmih 
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66 dUtriet under State law. whioh was made upon the request for 
is line, and i^greed npon, will giye this ooontry what it has neyer 
feotive leyee. 



ble at this writing to give aoonrate data in all instances of the effect 
er, as the river is well up on the levees in both districts, 
obvious, and that is that the deposit has been greater than ever 
lure having been raised to within a foot of the flood level at many 
e line. Where the batture has grown up in willows or other trees 
i underbrush, the oater edge of toe bank only has been raised; but 
and the current has had full sway, the deposit extends all the way 
pe, with a gradual incline from the edge of the bank to the levee. 
I has not been the case in all instances, as local causes, such as eddies, 
litions. 

iclined to believe for some time that an open batture was a correct 
wer river, and what I have observed so far strengthens that beliefl 
is one high water basin some instances raised the batture where pits 
awtish existed, to within 2 or 3 feet of the flood level, is a point in 
>a. 

ine from Belle Chasse down does not exceed, on an average, 100 feet 
ver bank, I think the cost of clearing the batture would be small, 
e of levee could be temporarily protected with the willows cut from 
i after one or two high- water seasons I am of the opinion that we 
lid bank extending from the present levee to the edge of the bank, 
t the latter within 1 foot of tne hleh-water mark. There would be 
1 crawfish would breed, and their burrowing would necessarily be 
de. 

to this plan is the uncertainty of the high water, and if it were neo- 
he batture for two or three seasons before the river reached a stage 
give the desired result, in might raise the cost to such an extent as 
racticable. 

of the water and the cost of repairs to slope of levee and cutting out 
A, etc., is definitely known, an estimate could be made of theprob- 
intenance of the system for twenty vears, and a comparison made, 
me to be practically nothing after the result sought by the above 

auch-mooted question of levee protection in the shape of revetment. 
^, no concise report on this subject can be made until the actual 
unprotected levees is determined, after the fall of the river, 
as maintained very nearly its highest stage on the lower river until 
LO comparison of flood heights with those of 1893 has been made, 
facts relative to grades will be shown when this is done, and recom- 
future work can then be made, 
eotfblly, your obedient servant^ 

H. B. Watsoh, Swru^mr. 
cC. Derby, 
ps of Engineer9f U. 8, A. 



Appendix 10 E. 

Umitkd Statbs EvcmnEBB Offiob, 

New Orleans, La., Julf tS, 189$. 

of propoeaU reeeiieed im reepwue to adverUeemeiU dated June 11, 1896. 
r ay Capi. George MoC. Derby, Corps of Engineers, for l&oee work in fourth 



ling . 



iississippi River. 

[Pztoes Ud sie p« eaUo yard.] 



rame and addrMs of Udder. 



I ft Son, ITew OriMBS, La..... 

3t.Gabxii^.LA 

inle, Kew OrleaiUL La 

sU A Co., New Orleant, La. . . . 

A Co., Kew Orleans, La 

nKewOrieanSiLa. 

naxa * Co., Kew Orlaana, La. 



Broalard to Bella 
ChaaaaLerea. 



SaetloBl. Section 2. 



OnKt. 

IS. 50 

16 

14 

18.85 

20 
• 18.95 

18 



Bella 

Cliasaeto 

St. Ann 

Levea. 



Onus, 
15.50 
15.50 
14 

15.50 
90 

• 18.25 
18.50 



Gmto. 
14.50 



15 
19 
20 
• 18 
15 



81 Ann 
to Con- 



Lavea. 



Omts, 
13.25 



14.50 
IS 



• 18 
U.50 
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I 
No. 1. — Ah$traot ofpropoBoU received in respome to adverUeement dated June 11, i 

eto, — Continaed. 



Now 



Name and address of bidder. 



Concord 
LeToe. 



Cedsr 
Grov» 
Levee. 



^^^ Levee. ^ 



J. A. Andrews ic Son, New Orleans, L». ... 

Barbour A Rnple, New Orleans, La , 

A. Brandt, Jr^ Myrtlegrove, Ln 

0. IX Leeper, Baton Bonge, La 

Chas. O'DonneU A Co., New Orleans. Ln. . . 

O. W. MoFall Sl Co., New Orleans, L» 

H.B.TurcaD,JesuitoBend,La 

Thos. Eean, Jr., New Orleans, L» , 

Pal H. Lyons, Laling, La 

Joseph Hingle, Jr., Momeplsee, La 

Bobt. McNamara 6l Co., New Orleans, La. 
John deary, New Orleans, L» 



Cent*. 
13.25 
14 



OenU. 
14.60 
14 



14.50 
14 



Cents. 
14.90 
15 



14 
20 



14.25 
14 



14.25 
18 



al8 



12.50 



14.25 
17.35 



12.60 



1S.W 
IS 



bll 

14 



bll 
14 



bll 

IS 



1 



No. 



Name and address of bidder. 



Tocoor» 
Levee. 



Section L Section 2. Seetk 



St. BossUs Levss. 



J. A. Andrews St Son, New Orleans, La 

Barbour and Ruple, New Orleans, La 

C. D. Leeper, Baton Bonge, La 

Charles O^Donnell ic Co.. New Orleans, La .. 

Gray & Byan, Westwego, La 

Charles G. Daunoy, St. Sophie, La , 

H. B. Tnroan, Jesuits Bend, La 

Thomas Bgan, Jr., New Orleans, La 

Patrick H.lA one, Loling, La 

Jos. Hingle, jr., HomepUoe, La 

Bobert McNamara A Co., New Orleans, La. . 



OtntB. 
13.25 
15 

14.25 
14.25 



13.00 
12 



Cents. 
13.25 
1L05 
14.25 
13.25 
10.72 
11.05 



Ml 
13 



14 

12.00 
bll 

14 



Cents, 
12.25 
11.96 
14.25 
U.2S 
10. TI 
11.05 
12.40 
14 
12.00 

bll 
14 



Cen 

1 
1 
1 
1 



1 

1 

H 

1 



No. 



Name and address of bidder. 



Iron ton 
Levee. 



Wood- 
park 
Levee. 



Deer Pot] 
Bange Cel« 
Levee. Len 



J. A. Andrews ic Son, New Orlesns, La.. 

Barbour Sl Buple, New Orleans, La 

Simon Leopold, Phoenix, La. 



CenU. 
13.25 
16 



Thomas Egan, jr.. New Orleans, La . 

Victor Adema, livrtlegrove, La 

Bobert Brandt, Hyrtlegrove, La. 



12 



Joseph Hinffle, Jr., Homeplace, La 

Bobert McNamara St. Co., New Orleans, La.. 

Philip Dooglas. New Orleans, La 

John Cleacy, New Orleans, La , 



Ml. 80 
14 
13.50 



OsnU. 

13.76 

14 

11.75 

12 

12.48 

12 
bll. 30 



Csnta. 

14.50 
16 



Cent 
1 
U 



12.50 
11 



ML30 frl 

""ii'io , i 



Vo. 



Name and address of bidder. 



Woodland 
Levee. 



Magnolia 
Levee. 



Friends iBsrthel^ 
Store Levee. Levet 



J. A. Andrews St. Son, New Orleans, La. , 

Barbour & Buple, New Orleans, La 

Victor Treadaway, City Price, La.. 



CsnCt. 
14.50 
14.50 



Cents. 
14.50 
90 



Joseph Hingle, Jr., Homeplace, La . 
Philip Douglas, New Orleans, La. . 



011.30 
18.60 



All. 30 
16 



OnUf. 
14.50 
15 
15 
OIL 30 
12.60 



Genu 
1^ 

i: 
1^ 

611 
li 



• Bid No. 12 accepted for whole line 
6 Bid No. 17 aooeptod fw whoia line fhim 



Bruslard to Belle Chases Levee to Concord Leves. 
CedaigroTO Lavas to Ba rt h e l a iny LavaOi 
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UNrrxD States Enginsbr Office, 

Ntw Orleani, La., Augu$t 18, 1896. 

fo. 2,—Al%fraei of propo$aU received in response to adveriieement dated August S, 1896, 
9pmed this day by Capt, George MoC. Derby, Corps of Engineers, for levee work in 
\ fourth district, improving Mississippi Biver, 



\ 



[Prioea bid are per cubic yard.] 



STame and addreaa of bidder. 



Rirerton Bornside 
Levee. Levee. 



Union 
Levee. 



Tippe- 
canoe 
Levee. 



White- 
hall 
Levee. 



Hearin ft 0*Oonnor, A nohor, La 

Gray & Ryan, Westwego, La 

Chariea OML>onnell, King. La 

Deely ft Bnma, Sellers, Xa 

C. D.Leeper, Baton Rouge, La 

Havea Bros., Baton Ronge, La 

J.Cartia,LMan,La 

ti Y.Adema,&mtlegroTe, La 

1 1 6. W.McFall ft Co., New Orleans, La. 
II Donovan ft Daley, Killona, La 



OenU. 
a 8. 74 

9.40 
11.50 
10.26 

9.91 
10.60 
12.75 
11.98 
18 

H 



OmU. 
• 8.35 

9.40 
11.60 

8.35 

9.91 
10.50 
12.75 
U.98 
18 

H 



OenU. 

a 8. 73 

9.40 

11.50 
8.35 
9.91 

10 

11.75 

11.98 

18 



OenU. 

a8.40 

9.40 

11.50 
8.35 
9.91 

10 

12.75 

11.98 

18 



OenU. 
a8.46 

8.40 
11.50 

8.85 

9.91 
10 

12.76 
11.98 
18 

H 



• Accepted. 

UmTED States Enoinebr Office, 
.^etr Orleans, La., August 19, 1896, 

to. %.—Ahstraei of proposaU received in response to advertisement dated August S, 1896, 
opened this day by Capt. George McC. Derby, Corps of Engineers, for levee work in fourth 
&9triet, improving Mississippi Biver. 

[Prioee bid are per onbio yard.] 



XTame and address of bidder. 



John Cleary, New Ch-Ieans, La 

C.D.Leeper, Baton Roage,La 

Gray ftRvan, Weatwego,La , 

G. W.Mcll'aU ft Co., New Orleans. La. 

Barboor ft Raple, New Orleans, La 

y. Adem*, MyVUegrove, La 

J. Cnrtia, Lagan, ^k 

Chas. O'Donnell ft Co., King, La 

Deely ft Bnzna, Sellers, La , 



LiUie 
Levee. 



OenU. 



a9.26 
11.40 
17 

13.50 
11.96 
14.05 
12.50 
10.35 



Saave 
Levee. 



OenU. 
12.50 
11.01 
11.40 
17 

13.60 
11.06 
13.50 
12.50 
a9 



• Accepted. 



United States Engineer Office, 
New Orleans, La,, September B2, 1896, 

lo. i.^Abstraot of proposaU received in response to advertisement dated September 6, 
2896f opened this day by Capt. George McC. Derby, Corps of Engineers, for levee work 
iu fourth district, improving Mississippi Biver, 

[Prices bid are per cabic yard.] 



Ho. 




Rifle Point Levee. 


Section I. 


Section 2. 


Section 8. 


Section*. 


1 


John C. Hodge, Darrow, La 


OenU. 

9.90 

9.90 

12.60 

•8.70 


OenU. 
0.90 
9.90 
12.60 
•9 


OenU. 
9.90 
9.90 
12.60 
•9 


OenU. 
9.90 


2 


F. M.MoLai^hlin. Waternroof. La 


9.90 


i 


JohnMcTighe, Memphis, Tenn 


12.60 


4 


Ifanntnir ilr7<^i\M(tn. ffmeiivllle. Miss 


•9 









•Accepted. 
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New Orlta%9, I^-, SepUmi 

in Milh dUtnot, improving Mu^unpp% Btver. 

[Fri£f» bid mo i»r 0Qbi<^ jM^l 



Kftste «ud ftddfMA (if bidder. 



A Gmrbiih Jt ONdl P"iiit m^^^nK La -^--* -y-i ^^^jg 

T a a Leeptsr, Baton H«U|ie, ^f. i^j""*"'"""/,"".!" J IS 



CotU£» Home L«^ 



gectiOD I. 1 SeeUoi 




1] 

11 



#AccMapted- 



Unitei> States EKGiKEKfi 

iPriws* bid *« per cubic yard.] 

ET«rer««ii 1*T* 




F. P. BahIcTc, St. GftbrioL L» 

B*U (VBTieti. Point Plea^nt. La. ..^^---""-* 



F^M^MctaaRbuS/WttTerprwif. La. 
B,KUle*li,Axbrotb, La--" 



11 

9.1 
10 

« 
10 
I 14^25 



Seoltiml- 


S«otL 








Oenlt. 


On 




9.1 






10 






ott 


d 




9.4 






10 




» 


11.25 





B^^'fEreen I/«^ 



NaKW and addrtM of bidder. 



Section &. 



10. tt 



Cfea*,0'rK;EpeU.Ko*Url.^aoi.La..-- -■- _^^ 

Hatt O ' B ritffl. Foin t T IfJiina n U *-a . , - - ^ ^ 

SrbUh A: i>'N>ll i^'^^t Fle«ant>La *^ 

F M McLau^li^ii'. Wal*rproof,La...»." [l^ 

B.KIUmii^ Afbrotb^La ,,„,*——** — - | _ 



Seoticm^ 



OidU. 

Id 49 
11 

ae 

10. TO 
10 
14. » 



Sect: 



O* 



AJ.ooepted' 



Uhitkd States EKomKF.i 

fourik dUtrict, impro^ng Mu^^tpp^ Bxver. 

[prioea bid are per tmhUi y»nLl 



Hame and addieai of bidder. 



TlmothT Snlliiran, Mi^tnplil^ Toaa- " 

C D L«*per, Baton Roupe. La* 

limtt O Bri^Mi, Foliit I'lwiaftiit, La.,,- 
Cbirll IvD^n^^^^ Now Orloaiia. La, 
F, M. MoLauithliji, Waterproof; La. *- 



Secttoo SeotlojilBeotloii Seo^ Sec t 
1, *t, I *■ ** * 



ie.0& 

19. B9 

a 14.50 
IV 



l(kB5 
10.90 
35 

1« 



10.95 
19.90 
»5 
al7 
W 



let 95 

19.90 
35 
A 15 



CM 

IS. 
19. 
35 
a IB 
19 



#AoQepte<L 



IPPENDIX Y y — ^REPORT OF MISSISSIPPI BIVEB COMmSSION. 8833 

Unitbd States Enginker Office, 
New Orleans, La., September tS, 1896, 

fo. 8.~^Mra0l ofpropesaU received in ren&nee to advertisement dated September 6, 1896, 
opened Ikie day by Capt. George MeC. Derby, Corps of Engineers, for levee toorh in 
fsmih tUsiriei, improving Mississippi Biver. 

[FzioM bid «ra per oaUo yard.] 





Kune sod addiMS ofUddAr. 


AaUey to Fainriew Levee. 


to. 


Seetion 

L 


Seotion 
3. 


Secibm 
8. 


Seotion 

4 


Section 
6. 


Seotion 

4 


Seotion 
7. 


Section 
8. 


1 
t 


D. P. Ljlfls, Plmiohette, La . .. 

Jolm O. Hodge, Darrow. La. . . 

F. M. MoLaoghUn. Water- 

proof, T^ 


OenU. 
alO 
31 

1476 

38 


Cents. 
al9 
21 

1476 

23 


CenU. 
al460 
31 

1476 

33 


OenU. 
•1450 
31 

1476 

38 


Cents. 
a 14 50 
31 

1476 

33 


CenU. 
•11 
81 

1476 

23 


CenU. 
• 10 
11 

1476 

23 


OenU. 
aO.24 
10 

1476 


4 


Lewis M. Dalgan, Natohea, 
Ifiaa 


28 









•Accepted. 

UKirxD States ENanrEER Office, 
New Orleans, La., November IS, 1896. 

Ifo. 9.—'Abeiraei of proposals received in response to advertisement dated October £6, 1896, 
opened this day by Capt. George McC. Derby, Corps of Engineers, for levee worh in 
fumrth district, improving Missisippi Biver. 

[Pxloeo bid are per cnbio yard.] 



Ro. 


Name and addnm of bidder. 


St Clair 
Levee. 


Ifon 
PlalBir 
Levee. 


Oreen- 
wood 
Levee. 


Ber- 
tnnd- 

ville 
Levee. 


Wood- 
lawn 
Iiovee. 


Belalr 
Levee. 


Fair- 
view 
Levee. 


Bonse. 


1 


Barbonr A Bople, ITew 
Orleani,La :. 


OenU. 
1420 
10 

13.50 

•U.40 


OenU. 
U.20 
10 

13.60 

•11.40 


OenU. 
1420 
16 


OenU. 
14 20 
14 50 


OenU. 
U.20 
1450 


OenU. 
U.20 


OenU, 
1420 


OenU. 
U 20 


S 


D. D. Dannoy, Dalconr, La 

JobnF.M^er, BngUah Torn, 
La 




4 








7 


Chu.a.I>Minoy, S4 Sopble, 
Ia 


•11.40 


•12.00 


• 11.40 
10 


aU.40 
10 


• U.40 
10 


• 13 


8 


J. A. Andrews ft Son, Kew 

OrlA&n> JjL 


10 

















•Accepted. 



Uhitbd States ENaiNEER Office, 
New Orleans, La., November 28, 1896. 

Ko. 10.— JMrool of proposals received im response to advertisement dated November 12, 
1896, opened ikie dayoy Copt. George MoC. Derby, Corps of Engineers, for levee worh 
mfowrik district, improving MissUsippi Biver. 

(Pzioea bid are per onbio yard.] 



5«. 



I and addreaa of Uddtt. 



Seotione 
7,8.0, and 
10. 



Lafonrobe district. 



Sections 
11,12, and 
18. 



Sections 
21, 22, and 
38. 



Sections 
24, 26, and 
20. 



Sections 
80.31,32, 
and 88. 



Sections 
86.87,38, 
and 80. 



Fruk Bnrke, Orange, Ter..... 

a D. Lee per, St J osepb. La. . . . . . . . 

Donovan A Baley, Wnggsmsoi^ La. 
J. A Andrews A Son, Kew Or^ 

F. H. HcLangbiio 'WaUm^ 
Bsrbour ft BnpkL Kew Orleans, La 
Jasper Henlln^ Convent, La 



3.76 
1460 

•H 

13 

U.60 

1L80 



Genu. 
0.76 
16 
•H 

U 

1L60 

1L65 



CenU. 
11.50 
16.50 
•H 

18 

U.60 

13^46 



CenU. 
1L60 
18.50 
• 31 

13 

11.50 

12.46 



OenU. 
12 

1450 
•H 

13 
1L60 



CenU. 

12 
15 
•81 

18 
U.50 



U 



•Accepted. 



I 



m 



I 



3834 REPOHT OF THE CHIEF OF EKGIKEERS, V. B. AR3 

United States Enginhkh 
New Orifflfii, La.^ JN'offfrnfr 

Ko. ll.^Ahitract of propoMah received in response t4> adrfrti§emeiit d4iUd 
lS96j opentd thU datf b^ CapL George MoC. Derbtf, Corp* of Enginsett^f 
in fourth di$tHe% impro\:in§ Mieewippi Rirer. 

(Piioes bid mx^ per cohia jord.J 



Ko. 



Kama and addreHfl of bidiier. 



J. A. Andrawfl [k Son. New OrluuK, La.n 

JobD Cleary Ne w Orlf apj», Ln . . * , . , - 

CD, Lei |rtr. St. Juseph, La ..._ 

B.J. KuhliuAn, iSL KoftF}, Lft..*,.*» 

Barbour Sl Rapl^ iTeir Orleaits, lA* , 



St. Elmo 



Omit. 



012.^ 



Morieiiiii 



a 10 



15.50 
ILCiO 






OenU 



15. 
t4. 

1 10. 



^Accepted. 

Unxtkd States Engin^ke C 
KfftG OrleaiUj La., N&reml 

No, 12, — Jhttraci of propoeaU rcoeii^ed in reeponee to advertisement d^ted 
lS96f Qpetit'd fAit <ta^ h\f Capt. (ttorge McC. Defbtff Corps of Engineers ^ ^ 
in. fi^urth district f im pro ring Miseiasippi Mver. 

[FriceB bid are p«c cable y&rd.) 



ISO. 


K ani« and sddrew of bidder. 


Potnte Conp^^e Lev* 


Se<^tioitl. 


SMtiOB 


1 


DonnvaD & Dal^^v, Wnf^rAmitn.Tjak.^ii..**.*.........*.^***^^. 


OmU 


Omlt^ 


% 


¥. P. Hunick. &r GIlh^^^l La ,. , , . , . - . 


21 

a 13. 60 




B 


F.M McLaai^bliji. WMtertirocir. La - *., 


a 









aAeoepted. 

Ukitkd States Englkkkr C 
New OrJeanSf Xa,, Deeemb 

No, IB* — Ahniraei of proposals reeeiredin re9pon8e io adveriieemcnt dated 
IS&61 apeaed this da^b^ Capt. George McC. Uerhy^ Corps cf EngitieerSfJ 
impr&ving harbors tit Satchci and VidaUat Misti^iBippi and Louisiana. 

[pflcaa bid ara per cubic yard.] 



Nol 



Nftme Kad addrftaA of bidder. 



£. B. Helgaiion, Point PLnaaantv L*.. 

CI^lc ^ r ri n g\e, Jimt^Qurvi , La 

Jamea ]i, Mario w, Natcbea, Miaa 



CkfWpeD Kerl 



SeeNoiM 
land 2. 



11. »& 

13 



Sent] on 
?alid4 



13. 

a 12 

14, 



«A.COQpted« 




-APPENDIX V V — ^REPOBT OP MISSISSIPPI BIVER COMMISSION. 3835 

United States Engineer Office, 

New Orleans, La,, February 11, t897. 

Ho. 14. — AJ^frad of propoeaU received in response to advertisement dated ^February 1, 
1897, opened this day by Capt. George MeC. Derby, Corps of Engineers, for levee work 
infomrth diatriet, improving Mississippi Biver. 

[Prices bid an per oabie yard.] 



Vo. 



Name and address of bidder. 



Gomes Levee. 



Section 1. Section 3. 



,K6ro,La. 



T.Ada 

Barbour A Bnple, DonaldsonTille, La. . 

Jordan BnMU, Alexandria, La.. 



4 Geo. Bjrne, Plsquemine, La 

' G. M. D. Grigsby, New Orleans, La 

F. Burke, A^riers, La 

B. B. Heljcason, Point Pleasant, La 
Geo. Y. Andrews, New Texas, La . 



OtntM. 
15.50 
10.73 
a 8. 15 

9.45 
11.75 
10.90 

8.94 
16 



Cents. 
15.60 
10.78 

9.45 
a7.92 
11.75 
10.90 

8.94 
16 



•Accepted. 

United States Engineer Office, 
New Orleans J La., September X6, 1896, 

ibsXraet of pnyposaU received in response to advertisement dated August 28 j 1896, opened 
ikis day by Capt, George MoC, Derby, Corps of Engineers, for furnishing 6,000 Utns of 
rock for impreving harbor at New Orleans, La. 



Ko. 



Name and address of bidder. 



Per ton. 



Remarks. 



Chas. G. Smith St, Son, Washineton, D. C... 

David V.Howell, New York, ir.T 

John Barrett, Cincinnati, Ohio 

William J. Bishop, Litbonia, Qa 

A. P. Birch, Blount Springs, Ala 

Chas. Clark A Co., Galveston, Tex 

Allan A. Goodwin, Zimmerman, La 

D. &.r. Tranchina, New Orleans, La 

Lewis M. Dal^m, Natches, Miss , 

A. A. Goodwin, Zimmerman, La 

Leo.Ganning, Redwood, Miss 

L. J. Mestier & Co., New Orleans, La 

W.B. Harteck, NewOrleans,La 

The Georgia Qaincy Granite Co., Macon, Ga. 

Frederick Hartweg, Cincinnati, Oliio 

Silas C. Doby, Lithonia, Ga 

J. A. Andrews Sc Son, New Orleans, La 

Robt. J. Connelly, New Orleans, La 

G.H.EUer1>e, New Orleans, La , 



$8.38 
3.38 
2.40 
2.64 
2.21 
2.90 
4.00 
1.72 
2.45 
8.00 
3.36 
2.40 
2.65 
2.60 
2.95 
2.98 
2.71 
8.36 
2.61 



Accepted for 4,000 tons. 
Accepted for 1,000 tons. 

For 8,000 tons only. 



i 



INDEX. 



[The references in Roman are to part (or volume), and those in Arabic to page.] 

A. 

iCts. See LawB. 

tcuBknet River, Mass. See New Bedford Harbor. 

Lpiti> Hay, Minn., improvement of harbor at i,386; ui, ' 

kUDapee Harbor, Wis. : 

Improvement of 1,398; iv,2672 

Occupancy of south pier vi, 3984 

Survey of. i,408; iv,2755 

lid to injured employees engaged on public works, necessity of legislation 

for 1,25 

tiUa (steamship), removal of wreck of h^^^y ^^^ 

ilabama Great Northwestern Railway Company, bridge of i, 530 

ilabama River, Ala. : 

Bridge near Montgomery, constractlon of i, 530 

Improvement of 1,260; u,1633 

Llaraeda, Cal. , alteration of bridge between Oakland and 1, 535 

LlbemarleandCbPBapeakeCanal,N.C., improvement of waterway via. i, 195; U, 1374 
Ubemarle Sound, N. C, improvement of waterway to Norfolk Harbor, 

Va 1,195; u,1374 

llburgh Point, Vt., oonstruction of bridge across Missisquoi Bay at i, 535 

i lequa Creek, Fla., construction of bridge across, near Portland i, 534 

lli'xandria Hay, N. Y., examination of harbor at 1,482; iv, 33 12 

Ulegheny and Westmoreland Bridge Company, bridge of i, 533 

Allegheny River, Pa. : 

ConHtruction of locks and dams in 1, 363 ; ill, 2428 

Improvement of 1,362; iu,2424 

Ulnnez Bay, Wis., modification of harbor lines in ii 33 ; iii, 2647 

UIu way Creek, N. J., improvement of i, 150; li, 1220 

j /mora (bark), removal of wreck of, from Man of War Harbor, Key West, 

Fla 1,251; n,1566 

Upeua Harbor, Mich., improvement of i|441; iv, 3011 

Usea River, Oreg., improvement of 1,499; iv,33J»3 

Utamaha River, G a., improvement of I,23K); 11,1513 

iUetta (steamer), removal of wreck of i, 114, 1040 . 

Uvitto Creek, Cal.. survey of 1,488; iv, 3343 

Villi te River, La., improvement of i,280; ii, 1756 

Vudiira Creek, Va. See Nandua Creek. 

Anna Augusta (schooner), removal of wreck of i, 138, 1157 

luuapolis Harbor, Md., survey of i, 175; il, 1309 

Vnn, Cape, Mass., construction of harbor of refuge at Sandy Bny i, 49, 832 

4nto (bark), removal of wreck of, from Man of War Harbor, Key West, 

Fla 1,261; ii, 1566 

\palachicola, Fla., survey of approaches to i, 262 ; ii, 1655 

ipalachicola Bay, Fla. : 

Improvement of 1, 254 ; ii, 1605 

Survey of, including approaches to A])alachicola , i, 262 ; ii, 1(155 

^paliichicola River, Fla., improvement of, including the Cut-off i, 254 ; ii, 1609 

^ppleton. Wis., construction of bridge across Fox River Canal at i, 532 

Appomattox River, Va., improvement of i, 193; ii, 1369 

Appoquinimink River, Del., improvement of 1, 158 ; ii, 1261 

\qneanct Bridge, Potomac River, at Washington, D. C, repair of. 1, 536; vx, 3987 

\qnta Creek, Va., improvement of i, 179; ii, 1324 

Aransas Harbor Terminal Railway Company, bridge of i, 530 

BNG 97 1 1 



(•It A 11 




I 



INDEX. 3 

kamnont, Tex., oonstmotion of bridge across Neches Riv^r at i, 531 

ielfaat Harbor, Me., improTement of i, 32. 781 

^11, ^7io0(Hchooner), removal of wreck of i, 153; ii, 1227 

Bellamy River, N. H., improvement of 1,10.794 

Jelle River, Mich^improvement of 1,448; iv,3025 

Jellin^ham Bay, Wash., survey of 1,523; iv, 3478 

Hilton Harbor, Mich. See St. Joseph Harbor. 

Beverly, Mass., oonstmct ion of bridge between Salem and r, 532 

Jibb County, Ala., construction of bridge across Cahaba River, in i, 530 

ii^ AHsawaman Bay, Del., improvement of waterway via i, 163; ii, 1270 

Jig Sandy River, W. Va. and Ky. : 

Improvement of. i, 377; in, 2530 

Improvement of Levisa Fork i, .376; in, 2.529 

Improvement of Tug Fork i, 375; iii, 2528 

Jig Sunflower River, Miss., improveiiiput of i, 308; in, 1935 

}i]l8 authorizing construction of bridges, examination of i, 24 

Jirmiugbam, Ala.: 

Examination for canal to Black Warrior River i, 275 ; n, 1704 

Survey for canal to Black Warrior River i, 275 ; n, 1704 

Mscayue Bay, Fla., survey of i, 252; ii, 1588 

bishop and Clerks Light. Vineyard Sound, Mass.. removal of wreck near., i, 80,928 
iiumarck Harbor, N. Dak. See Missouri River between Stubbs Ferry and 

Sioux City. 
[)lack Lake, Mich. : 

Improvement of Holland Harbor i, 426; IV, 2916 

Survey of Holland Harbor i, 436; I v, 2950 

Black River, Ark. and Mo., improvement of*. i, 313 ; in, 1975 

Black River, La., improvement of i, 302; in, 1904 

Black River, Mich. : 

Bridge at Port Huron, construction of i, 534 

Improvement of, at Port Huron i, 446; iv, 3022 

Improvement of mouth of i, 446; iv, 3021 

Black River, K. Y., examination of, to harbor at Dexter i, 482; iv, 3306 

f^ack River, N. C, improvement of I i, 207; n, 1402 

Black River, Ohio, improvement of harbor at Lorain i, 457; iv, 3072 

Black River, Wash., construction of bridge across i, 531 

Black Rock Harbor, N. Y., survey of Buffalo entrance to i, 473; iv, 3245 

Black Warrior River, Ala. : 

Bridge in Tuscaloosa County, construction of i, 530 

Canal to Birmingham, examination for 1)275; ii, 1704 

Canal to Birmingham, survey for i, 275; ii, 1704 

Improvement of, below Tuscaloosa i, 265; ii, 1678 

Improyement of, between Tuscaloosa and Daniels Creek i, 264; n, 1667 

Looks and dams on, operating and oare of i, 265; u, 1675 

Blind Slough, Oreg., construction of bridge across i, 533 

Block Island, R. I. : 

Construction of harbor of refuge at i, 78,922 

Improvement of Great Salt Pond I, 79,925 

Blood River, La., improvement of i, 279; ii, 1753 

Board of Engineers, The i, 4,553 

B(Buf River, lia., improyement of 1,303; in, 1917 

Bogue Chi tto. La., improvement of i? 274; n, 1703 

Bogue Falia, La., improvement of i, 278; ii, 1751 

Bogue Inlet, N. C^ examination and survey for jetty near i, 211; n, 1418, 1421 

Bogue Sound, N. C., improvement of waterway via i, 206 ; u, 1398 

Boonville, Mo., construction of bridge across Missouri River at i, 529 

Boonville and Howard County Bridge Company, bridge of i, 529 

Boothb^ Harbor, Me., examination of i. i, 43, 802 

Boston Harbor, Mass. : 

Defenses at i, 7,12,600 

Harbor lines in Charles River at Cambridge, modification of it 23, 881 

Improvement of i, 55,843 

Bourne,^ Mass., construction of bridges by town of i, 534 

Braddock and Du^nesne Bridge Company, bridge of i, 530 

Braddock Township, Pa., construction of bridge across Monongahela River 

to Mifflin Township i, 530 

Brandon (bark), removal of wreck of, from Mai) of War Harbor, Key West, 

Fla 1,251; n. 1666 

Branford, Conn., removal of wreck at Thimble Islands east of i, 188, 1156 

Brave Boat Harbor, Me., construction of bridge across i, 534 



I 



■ 4' 



I 



mDEX. 5 

lanals, etc. : 

See also Waterwavs. 

Albemarle and Chesapeake Canal, N. C, improyement of waterway 

via 1,195; ii,1374 

Allegheny River^ Pa., oonstmction of looks and dams on i, 363 ; iii, 2428 

Barren River, Ky., operating and care of locks and dams on.... i, 370; iii, 2462 

Birmingham to Blacfc Warrtor River, Ala., examination for i»275; ii, 1704 

Birmingham to Black Warrior River, Ala., snrvey for i, 276 ; ii, 1704 

Black Warrior River, Ala., operatingand care of locks and dams on . i, 265 ; ii, 1675 

Black Warrior River to Birmingham, Ala., examination for i>275; ii, 1704 

Black Warrior River to Birmingham, Ala., snrvey for i, 275 ; ii, 1704 

Cape Cod Ship Canal, Mass., examination of approaches to i, 64, 864 

Cascades Canal, Colombia River, Greg., construction of i, 504 ; i v, 3416 

Cascades Canal, Colombia River, Oreg., operating and care of.. . i, 505; iv, 3423 
Clubfoot and Harlowe Canal, N. C, improvement of waterway via. i, 204 ; ii, 1395 

Cod, Cape, Ship Canal, Mass., examination of approaches to i, 64, 864 

Columbia River, Oreg., construction of Cascades Canal i, 504 ; i v, 3416 

Columbia River, Oreg., operating and care of Cascades Canal. .. i, 505; iv, 3423 
CooHa River, Ga. and Ala., operating and care of locks aud dams, i, 262; if, 1654 

Davis Island Dam, Ohio River, Pa., operating and care of i, 356; iii, 2354 

I>es Moines Rapids Canal and Dry Dock, Mississippi River, operating 

and care of 1,323; ill, 2104 

Dulutii Canal, Minn. See Dnluth Harbor. 

Erie Canal, N. Y., preservation of bench marks along i, 546 ; vi, 4122 

Krie Canal, N. Y., widening locks of, to permit passage of war ves- 
sels 1,473; IV, 3250 

Fox River, Wis., construction of bridge across canal at Appleton i, 532 

Fox River, Wis., operating and care of locks and dams i»407; iv,2719 

Qalena River, 111., operating and care of lock and dam i, 323; iii, 2109 

Galveston acd Brazos Canal, T«x., examination of i,2!'8; ii, 1809 

(towanuB Canal, New York Harbor, N. Y., improvement of i, 125, 1118 

Go wanus Canal, New York Harbor, N. Y., removal of wreck in i, 138, 1158 

Great Kanawha River, W. Va., operating and care 'of locks and 

dams 1,383; in, 2575 

Great Lakes to Hudson Riyer, examination for ship canal i, 472; iv, 3128 

Green River, Ky., construction of Lock and Dam No. 5 i, 370; in, 2459 

Green River, Ky., operating and care of locks and dams i, 370 ; in, 2462 

Green River, Ky., reconstruction of Lock No. 2, at Runmey i, 369; ni, 2457 

Green River, Ky., snrvey at mouth, for new lock and dam .. i, 373; ni, 2504 

Hudson River to Great Lakes, examination for ship canal i, 472 ; i v, 3128 

Illinois and Mississippi Canal, III., construction of if418; iv,2825 

Illinois and Misiiissippi Canal., 111., operating and care of canal around 

rapidsof Rock River i,420; iv,2880 

Illinois River, UL, operating and care of Lagrange and Kampsvillo 

locks and dams i>417; iv,2822 

Kentuckv River, Ky., operating and pare of locks and dams i, 375; in, 2519 

Little Kanawha River, W. va., operating and care of lock and 

dam 1,384; in, 2582 

Louisville and Portland Canal, Kv., operating and care of i, 366; ni, 2444 

Michigan Lake to Stnrgeon Bay, Wis., construction of harbor of refuge 

at eastern entrance .' i,397; iv,2671 

Michigan Lake to Sturgeon Bay, Wis., improvement of i, 396 ; iv, 2660 

Michigan Lake to Sturgeon Bay, Wis., operating and care of i, 3:i7; iv, 2666 

Mississippi River, construction of Lock and Dam No. 2, between St. 

Paul and Minneapolis.. i,323; iii,2110 

Mississippi River^ operating and care of Des Moines Rapids Canal and 

Dry Dock i,323; in, 2104 

Menongahela River, acquisition of improvementaK)f Monongahcia Navi- 
gation Company 1,361; ni,2411 

Monongahela River, acquisition of Locks and Dunis Nos. 6 and 7. i, 361 ; in, 2411 
Monongaheia River, operating and care of Locks and Dams Nf>s. 8 

and 9 i,360; ni, 2409 

Morgan Canal, Tex., improvement of i|294; n, 1803 

Morgan Canal, Tex., operating and care of i, 298 ; n, 1806 

Muscle Shoals Canal, Tennessee River, Ala., operating and care of. i. 351 ; in, 2296 
Muskiugitm River, Ohio, operating and care of locks and dams. . i, 358; in, 2364 
Northern and Northwestern Lakes to Hudson River, examination for 

ship canal i,472; iv,3128 

Ohio River, construction of Dams Nos. 2, 3, 4, 5, and 6 i, 356 ; in, 2358 

Ohio River, operating and care of Davis Island Dam, Pa i, 356; in, 2354 



INDEX, 7 

OliarlevoJx Harbor, Mioh. : 

Improvement of 1,493; iyy2942 

Surveyor i,435; iv,2953 

O harlotte Harbor, Fla. : 

Examination of inside passage to Punta Rasa i, 252 ; ii, 1572 

Improvement of Iy246; ii, 1559 

Cliarlotte Harbor, N. Y. : 

Improvement of i,474; iv,3269 

Water levels 1,547; vi, 4127, 4129 

Oliarts. See Maps. 
Ohatham Harbor, Mass. : 

Improvement of 1,62,858 

Removal of wreck in i,928 

Ofaattahoochee River, Ga. and Ala. : 

Improvement of, below Col nmbas, Ga i,256; ii, 1616 

Improvement of, between West Point and Franklin, Ga i, 257 ; ii, 1620 

Oheboygan Harbor, Mioh., improvement of i, 440 ; i v, 3009 

Chefuncte River, La., improvement of i,278; ii, 1751 

Chehalis River, Wash., improvement of i, 510 ; iv, 3437 

Chequame^on Bay, Wis. See Ashland Harbor. 
Chesapeake Bay, Va. and Md. : 

Improvement of harbor at Cape Charles City, Va i, 194 ; ii, 1370 

Removal of wreck in, abreast of Sassafras River, Md '» 171 ; ii, 1289 

Chester River, Md., improvement of i»164; ii, 1273 

Chicago, 111. : 

Examination of Illinois and Des Plaines rivers for extension of naviga- 
tion to Lake Michigan, at or near i,421; iv, 2882 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Buffalo, and i,435; iv,2955 

Improvement of Chicago River at i»411; iv, 2793 

Improvement of harbor at i,409; iy,2790 

Improvement of South Chicago Harbor i, 412 ; iv, 2801 

Removal of wreck in North Branch, Chicago River i, 420 ; iv, 2881 

Chicago and Northwestern Rail way Company, bridges of i, 533 

Chicago River, 111. See Chicago. 

Chickasahay River, Miss., improvement of i>271; ii, 1695 

Chief of Engineers, Office of the i, 550 

China (barge), removal of wreck of i,420; iv,2881 

Chincoteague Bay, Va., improvement of waterway to Delaware Bay, 

Del 1,162; ii, 1270 

Chipola River, Flay improvement of lower i,254; ii, 1609 

Chippewa River, Wis., improvement of, including Yellow Banks i, 328: iii, 2152 

Chitto, Bogue, La., improvement of x?274; ii, 1703 

Choctawhatohee River, Fla. and Ala., improvement of i, 257 ; ii, 1621 

Choptank River, Md. : 

Bridge at Denton, construction of i,632 

Improvement of i»I64; ii, 1275 

Survey of Cambridge Harbor i|I72; ii, 1296 

Christiana River, Del. : 

Improvement of i, 155; ii, 1250 

Removal of wrecks in i|170; n, 1288 

Clearwater Harbor, Fla., examination of i,252; n,1578 

Clearwater River, Idaho, improvement of i, 521 ; iv, 3465 

Cleveland Harbor, Ohio: 

Improvement of 1,458; iv,3075 

Water levels i,547; vi, 4127, 4128 

Clinch River, Tenn. : 

Bridge at Kingston, construction of. 1,530 

Improvement of i,353; ui,231l 

Clinton River, Mich., improvement of 1,449; iv,3027 

Clubfoot and Harlowe Canal, N. C, improvement of waterway via.. . i, 204; ii, 1395 

Clubfoot River, N. C, improvement of waterway via i, 204 ; il, 1395 

Coaqjock Bay, N. C, improvement of waterway via i, 195; ii, 1374 

Cocheco River, N. H., improvement of i, 40, 794 

Cochran (steamer), removal of wreck of, from Man of War Harbor, Key 

West, Fla i,251; ii,1566 

Cod, Cape, Mass., removal of wreck off, near Orleans i, 63, 859 

Cod, Cape, Ship Canal, Mass.^ examination of a]>proaches to i, 64, 864 

Cold Spring Bay, N. Y., examination for connecting Lloyds Harbor with . . i, 139, 1165 
Coldwater River, Miss., examination of 1,310; in, 1943 



^ 



\ 



INDEX. 9 

Ooniinning contracts — Continued. 

Narragansett Bay, R.I 1,74,908 

Newtown Creek, N. Y 1,128,1125 

New York Hiurbor. N. Y., Bay Ridge, Red Hook, and Buttermilk chan- 
nels 1,125,1117 

New York Harbor, N.Y., Newtown Creek 1,128,1125 

Northern and Northwestern Lakes, channels in connecting waters 

of 1,435; IV, 2955 

Qjikland Harbor, Cal 1,484; iv,3327 

Oliio River, Dams Nos.2, 3.4,5, and 6 i,356; in, 2358 

Oliio River, Falls of, at Lonisville, Ky., including Indiana Chute, i, 361 ; in, 2441 

Plaquemine Bayou, La i»282; ii. 1759 

Point Judith, R. I., harbor of refuge 1,77,918 

Portland Harbor, Me., includiug Back Cove i, 87, 790 

Providence River, R. I i, 74, 908 

Rivers and harbors i, 22 

Rockland Harbor, Me 1,33,783 

Sabine Pass, Tex., harbor at i,288; ii, 1771 

Savannah Harbor, Ga i,i^24; ii, 1193 

Superior Harbor, Wis 1,386; iii,2r>y2 

Superior Lake to Keweenaw Bay, Mich., waterway from i, 389; in, 2608 

Vicksburg Harbor, Miss 1.306; in, 1927 

Willamette River above Portland, Greg 1,506; iv,3i29 

Wilmington Harbor. Cal i, 4><.6; iv, 3:535 

Wilmington Harbor, Del i, 155; ii, 1250 

WinvahBay,S.C i,217; ii, 1452 

Yambill River, Ore)? 1,506; iv,3429 

Yaquiua Bay, Oreg 1,499; iv,33M 

Yazoo River, Miss., mouth of 1,306; in, 1927 

CoDtiacts, continuing. iS'ee Continuing contracts. 

Cooper Creek, N.J,, improvement of i, 152; n, 1223 

Cooper River, S. C, establishment of harbor lines in iy23; ii, 1487 

Coosa River, Ga. and Ala. : 

Improvement of i, 261 ; n, 1643 

Improvement of, between Rome, Ga., and East Tennessee, Virginia nnd 

Georgia Railroad Bridge 1,261; ii,1642 

Improvement of, between Wetnmka, Ala., and East Tennessee, Virginia 

and Georgia Railroad Bridge i,262; ii, 1647 

Operating and care of locks and damson 1^262; ii, 1654 

Coos Bay, Oreg. : 

Improvement of entrance and harbor 1,496; iv,S384 

Improvement of harbor by dredging i)497; iv,3387 

Coos River, Oreg., improvement of 1,498; iv,3388 

Coquille River, Oreg. : 

Improvement of, between Coquille City and Myrtle Point i, 496; iv, 3383 

Improvement of month i,495; iv,3380 

Corporations, occupancy or ii\jury of public structures by i, 24, 536; vi, 3981 

Corps of Engineers : 

Changes during the year i,3 

Laws of Fifty-fourth Congress, second session, and Fiffcy-fifth Congress, 

first session, affecting the vi, 4151, 4197 

Number and distribution of officers i,3 

Officers detached i, 4 

Corpus Christi Channel, Tex., construction of bridge across i, 530 

Cos Cob Harbor, Conn., improvement of i, 102, 969 

Conrtableau Bayou, La. , improvement of i, 283 ; ii, 1762 

Cowlitz River, Wash., improvement of 1,520; iv,3463 

Crystal River, Fla., exammation of i»252; ii, 1580 

Cumber! nnd River, Tenn. and Ky. : 

Gauging 1,23,309; in, 1936 

Improvement of, above Nashville, Tenn i, 344 ; in, 2223 

Improvement of, below Nashville, Tenn i, 342 ; in, 2220 

Survey of mouth of i,347; in, 2242 

Cumberland Sound, Ga. and Fla. : 

Defenses of 1,17,700 

Improvement of 1,235; ii, 1526 

Current River, Ark. and Mo., improvement of 1*314; in, 1978 

Currituck Sound, N. C, improvement of wnterway through i, 195; ii, 1374 

Curtis Bay, Md., improvement of channel in Patupsco River to i, 173; n» 1^06 

Cut-off, Apalachicola River, Fla., improvement of l, 254 ; ii, 1609 
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I>ankirk Harbor, N. T., improvement of h^^i iv,310a 

Duwamish Uiver, Wash. , improvement of h^^^i iv,3438 

Duxbary Beaob, Mass. See Duxbory Harbor. 

I>uxbury Harbor, Mass. : 

Examination of 1,63,860 

Examination of Doxbnry Beach •. 1,64,862 

E. 

Eads, James B., improvement of Sonth Pass, Mississippi River, by represent- 
atives of 1,25,277; 11,1731 

East Chester Creek, N. Y. : 

Examination of l»140, 1175 

Improvement of 1,118,1089 

Eastern Branch, Elizabeth River, Va. See Elizabeth River. 
East River, Ga. See Brunswick Harbor. 
East River, N. Y. : 

Bridge at New York City, construction of i,532 

Examination of Wallabont Channel 1,115,1047 

Harbor lines at New York City, establishment of i, 23, 1081 

Improvement of 1,111,1026 

East River, Wis., construction of bridge across, at Green Bay i, 532 

Eatit River Bridge Company, bridge of 1,532 

Edgartown, Marthas Vineyard, Mass., improvement of inner harbor at. . . . i, 68, 890 

Edgewater, N. J., removal of wreck in Hudson River, below i, 114, 1040 

Egyptian Levee, Des Moines River, Iowa and Mo., sorvey of i,325; ui,2124 

Elizabeth River, N. J. : 

Improvement of 1,131,1134 

Survey of 1,141,1185 

Elizabeth River, Va.: 

Bridge across Southern Branch at Norfolk, construction of i, 533 

Norfolk Harbor and its approaches, improvement of i, 190 ; n, 1353 

Waterway to Albemarle Sound, N. C., improvement of i, 195; ii, 1374 

Western Branch, improvement of i, 191; ii,1365 

Wreck in Southern Branch, removal of i, 198; ii, 1380 

Elk River, W.Va., improvement of i,880; in, 2565 

Elliott Bay, Wash., improvement of waterway via i, 513 ; i v, 3445 

Ellis Island, New York Harbor. N. Y., modification of harbor lines at i, 23, 1075 

Ellsworth, Me., examination or Union Biver near i, 42, 800 

Embankments '. i, 8 

Emory River, Tenn.,survev of, up to Harriman i, 354; ni,2316 

Emplacements. See Fortifications. 

Employees injured while engaged upon public works, necessity of legislation 

for relief of i,25 

Engineer Deijot, Willets Point, N. Y 1,6,22,574 

Engineer divisions i,25 

Engineers, Battalion of 1,6,22,570 

Engineer School, Willets Point, N. Y 1,5,22,662 

Engineers, Corps of. See Corps of Engineers. 

Engineers, division i,25 

Engineers, Ofiioe of the Chief of i,550 

Engineers, The Board of 1,4,553 

^M/eriirwe (schooner), removal of wreck of 1,80,927 

Erie Basin, Black Bock Harbor, N. Y., survey of Buffalo entrance to., i, 473; iv, 8245 
Erie Canal, N. Y. : 

Preservation of bench marks along 1,546; yi,4122 

Widening locks of, to permit passage of war vessels i, 478 ; iv, 3250 

Erie Harbor, Pa. : 

Harbor lines in Presque Isle Bay, establishment of i, 24 ; iv, 3265 

Improvement of ',463; iv,3097 

Survey of i,473; iv,3237 

Water levels 1,547; vi, 4127, 4128 

Wrecks in, removal of i,472 

Erie Lake: 

See also Northern and Northwestern Lakes. 

Defenses on if 7,20 

Examination of shoals in 1*547; vi,4123 

Water levels i,547; vi, 4127, 4128 

Escambia River, Fla., improvement of 1,259; 11,1681 
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ITort Marion, Fla., preservation and repair of 1, 17, 703 

IFort Mifflin, Pa., rebuilding dike at i,638 

'E'^ort Monroe, Va., sewerage system at i, 16, 663 

l^^ort Montgomery, N. Y., preservation and repair of i, 744 

fort Niagara, N. Y., sea wall at 1,20,743 

IF^ort Schuyler, N. Y., sea wall at 1,611 

Ir^ort Smith, Ark. : 

Improvement of Arkansas River at i>311; iii, 1952 

Snrvey of Arkansas River at a i,316; iii, 1989 

Foil River, Wis. : 

Bridge across United States canal at Appleton, construction of i, 532 

Bridge at Green Bay, construction of « 1,532 

Bridge at Menaska, construction of i, 533 

Improvement of 1,406; IV, 2709 

Improvement of Green Bay Harbor i, 395; iv,2657 

Operating and care of locks and dams on h^^i iv,2719 

Frankfort, Me., examination for removal of wreck in Marsh River i, 43, 801 

Frankfort, Mich., improvement of harbor at i, 432 ; iv, 2939 

-I'rederickaf Mane (ship), removal of wreck of, from Man of War Harbor, 

Key We8t,Fla,... 1,251; ii,1566 

French Broad River, Teun. : 

Improvement of 1,362; in, 2308 

Injury to training walls vi, 3983 

Friend J Lottie K, (schooner), removal of wreck of ii, 1227 

Kulton, Ark.: 

Improvement of Red River above i,300; in, 1895 

Improvement of Red River below i,299; in, 1877 

G. 

Galena River, 111., operating and care of lock and dam on i, 9^ ni, 2109 

Galveston and Brazos Canal, Tex., examination of i, 298 ; ii, 1809 

Galveston and Brazos Navigation Company, examination of canal of. i, 298; ii, 1809 
Galveston Bay and Harbor, Tex. : 

Galveston Bay, examination of channel to Brazos River i, 298; ii, 1809 

Galveston Bay, improvement of ship channel in l, 294 ; n, 1803 

Galveston Harbor, defenses of 1,7,19,737 

Galveston Harbor, improvement of i,292; ii, 1793 

Galveston Island, survey at easterly end of i, 298 ; ii, 1813 

Morgan Canal, operating and care of i,298; n, 1808 

Morgan Cut and Canal, improvement of i|294; ii, 1803 

West Galveston Bay, improvement of channel in i, 295 ; u, 1804 

Galveston Island, Tex., survey at easterly end of i, 298 ; n, 1813 

Gasconade River, Mo., improvement of, by Missouri River Commission, i, 527 ; vi, 3837 
Gauging : 

See also Hydraulics. 

Columbia River, Oreg. and Wash i,507; iv,3432 

Mississippi River and tributaries 1,23,309; in, 1936 

Mississippi River at St. Paul, Minn 1,332; iii,2164 

Northern and Northwestern Lakes i»547; vi,4127 

Gauley River, W. Va., improvement of i,380; ni,2564 

Gedney Channel, New York Harbor, N. Y. : 

Improvement of 1*113; 1031 

Removal of wreck in 1, 114; 1039 

Genesee River, N. Y. See Charlotte Harbor. 

George Lake, St. Johns River, Fla. See Volusia Bar. 

Georges River. Me., improvement of 1,35,785 

Georgetown, D. C. See W^ashingtou. 

Georgia, defenses of coast of 1,7,17,700 

Glencove Harbor, N. Y., improvement of 1,122,1103 

Gloucester Harbor, Mass., improvement of i,49, 835 

Goshen Creek, N. J., improvement of ; 1,163; ii, 1225 

Governor Marvin (steamer), removal of wreck of i, 251 ; u, 1566 

Governors Island, New York Harbor, N. Y., survey of channel between the 

Battery and 1,141,1182 

Gowanus Bay channels. New York Harbor, N. Y. : 

Improvement of i, 125,1117 

Survey of 1,140,1177 

Gowanus Canal, New York Harbor, N. Y. : 

Improvement of • i, 125,1118 

Removal of wreck in 1,138,1158 
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Sarbor lines, establishment of— Continued. 

Charles River at Cambridge, Mass ^ 1,23,881 

Charleston Harbor, 8. C i,23; n,1487 

Cooper River, S.C •-... i,23; ii, 1487 

Diiluth Harbor, Minn i,23; iii,2647 

East River at New York, N. Y 1.23,1081 

Ellis Isliind, New York Harbor, N. Y 1,23,1075 

Eri« Warbor,Pa i,24; iv,3265 

Harlem River, N.Y 1,23,1077 

Hudson River at New York, N. Y 1,23,1067,1070 

Kewaunee Harbor, Wis 1,24; iv,2786 

New York Harbor. N. Y 1,23,1067,1070,1075,1077,1081 

Olynipia Harbor, Wash 1,24; iv,3484 

Spuyten Duyvil Creek, N.Y 1,23,1077 

* Superior Bay, Minn, and Wis i,23; in, 2617 

Superior Harbor, Wis i,23; ni,2647 

Wankeean Harbor, 111 i,24; iv,2786 

EI arbors ana rivers. See Rivers and harbors. 
Harlem River, N.Y. : 

Bridge obstructing, at New York City i,536 

Bridges across, location and characteristics of i, 1024 

Harbor lines at New York City, modification of 1,23,1077 

Improvement of 1,110,1019 

riarlowe River, N. C, improvement of waterway via i>204; ii, 1395 

Harraseeket River, Me., survey of 1,44,815 

Hartford, Conn., improvement of Connecticut River below i, 86, 948 

Hat Slough, Wash., improvement of i,5U ; iv,3438 

Havre de Grace, Md., improvement of Susquehanna River above and be- 
low 1,163; 11,1272 

Hay Lake Channel, St. Marys River, Mich., improvement of 1,439; iv,3006 

HaiineSy John C, (schooner), removal of wreck of 1, 198 ; ii, 1379 

fleiona Harbor, Ark., improvement of, by Mississippi River Commission, i, 525; v, 3505 

Hell Gate, East River, N. Y., improvement of 1,111,1026 

Hempstead, N. Y. : 

See also Glencove Harbor. 

Construction of bridge across Long Beach Channel, by town of 1, 533 

lionderson Harbor, N. Y., removal of wreck in i, 482 ; iv, 3304 

Herr Island, Allegheny River, Pa., construction of lock and dam at. 1,363; in, 2428 

Hillcbrandt Bayou, Tex., construction of bridge across i, 533 

Hillsboro Bay, FJa., examination of i,252; ii, 1574 

Hillsboro River, Fla. : 

Examination of, up to Tampa i,252; ii, 1574 

Removal of wreck in, at Tampa i|251; ii, 1566 

Hogansburg, N. Y., construction of bridge across St. Lawrence River near. i, 531 
Holland (Black Lake) Harbor, Mich.: 

Improvement of i,426; iv,2916 

Survey of 1,435; iv,2950 

ilolwayt L, (schooner), removal of wreck of 1,42,798 

Homochitto River, Miss., examination of i|291; ii, 1777 

Horn Island Pass and Harbor, Miss. : 

Improvement of Horn Island Pass i|270; ii, 1698 

Survey of 1,276; li, 1716 

Harre, fTt/Ilam (tag), removal of wreck of 1,138,1158 

Housatonic River, Conn. : 

Improvement of 1,92,956 

Survey of 1,105,979 

Houston, East and West Texas Rail way Company, bridge of i, 534 

Hudson River, N. Y. and N. J. : 

Examination for ship canal to Great Lakes 1,472; iv,3128 

Examination of Nyack Harbor, N. Y..1 1,115,1044 

Harbor lines at New York, N. Y., modification of i, 23, 1067, 1070 

Improvement of, between Coxsackie and Troy, N. Y 1, 106, 996 

Improvement of Peekskill Harbor, N. Y 1,109,1016 

Wrecks at Jersey City and Edgewater, N. J., removal of i, 114, 1039, 1040 

Humboldt Harbor and Bav, Cal. : 

Examination of Eureka Harbor i, 494; iv,3377 

Improvement of i, 492: iv,3366 

Huntington Harbor, N. Y., improvement of 1,121,1100 

Huron Harbor, Ohio, improvement of. i,*65; iv,3064 
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entacky River, Ky, : 

ImproYement of 1,973; iii,2513 

Operating and care of locks and dams on 1,376; iii,2519 

ewaunee Harbor, Wis. : 

Harbor lines at, establishment of i,24; iv,2785 

Improyementof 1,399; iv,2675 

eweenaw Bay, Mich., improvement and operating and care of waterway to 

Lake Superior 1,389,390; ui,2608 

eweenaw Point, Mioh., waterway across. See Keweenaw Bay. 

eyport Harbor, N. J., improvement of 1,135,1147 

ey West Harbor, Fla. : 

Defenses at 1,7,17,703 

Improvement of northwest entrance of i|244; ii, 1555 

Wrecks in Man of War Harbor, removal of i,251; ii, 1566 

ingston, Tenn., constmotion of bridge across Clinch River at i, 530 

innickinick River, Wis., constrnction of bridges across, at Milwaukee i, 533 

ittery, Me., constrnction of bridges to Badgers Island and York 1, 534 

loo ten ai River, Idaho and Mont. : 

Improvement of, between Bonners Ferry, and international bound- 
ary 1,521; iv,34e7 

Survey of, above Jennings, Mont 1,523; iy,3482 

Ii. 

A Crosse Harbor, Wis. : 

Improvement of i, 322; iii,2059 

Survey of 1,325; in, 2116 

.afonrche Bayou, La., improvement of 1,281; ii,1757 

«agrauge Lock and Dam, Illinois River, 111., operating and care of.. i,417; iy,282a 

<ake Charles, La., construction of bridge across Calcasieu River at i, 531 

lake City, Ark., construction of bridge across Lake St. Francis near 1,531 

iakes, Great. See Northern and Northwestern Lakes. 

jake Shore and Michigan Southern Railway Company : 

Bridge of, at Ashtabnla, Ohio i,534 

Bridge of, at Toledo, Ohio i,531 

^akes, Northern and Northwestern. See Northern and Northwestern Lakes. 

^a Trappe River, Md. : 

Improvement of if 165; ii,1276 

Survey of 1,171; ii,1295 

^iirte, ^4iiii9 (tng), removal of wreck of 1,472 

jaws: 

Compilation o( for maintenance of navigable waters i» 24 ; vi, 4137 

Fifty-fourth Congress, second session, and Fifty-fifth Congress, first ses- 
sion, affecting Corps of Engineers Yi, 4151, 4197 

Necessitv of, for relief of injured employees on public works i, 25 

jeaf River, Miss., improvement of 1,272; ii,1697 

jcague Island, Pa., removal of wreck in Delaware River opposite .... i, 153; u, 1227 

jeeoh Lake, Minn. : 

Operating and care of reservoir at i>328; Hi, 2142 

Reservoir at 1,326; m,2137 

legislation. See Laws. 

iiOmon Creek, Staten Island, N. Y. See Staten Island— New Jersey channel. 

jcvert, J. B., bridge of 1,684 

jevisa Fork, Big Sandy River, Ky ., improvement of i, 376 ; ni, 2529 

!jewes, Del. : 

Construction of iron pier in Delaware Bay, near i, 147 ; n, 1213 

Improvement of waterway from Chincoteague Bay, Ya., to Delaware 
Bay, near 1,162; il, 1270 

l^wis River, Wash. : 

Examination of North Fork, to head of navigation i, 523 ; iv, 3469 

Survey of, up to Lacenter i,523; iv,3473 

UppiUyHeiwry (schooner), removal of wreck of i, 198; ii, 1379 

Little Assawaman Bay, Del., improvement of waterway via i, 162; ii, 1270 

Little Harbor, Mass. See Woods Hole Channel. 

Little Harbor, N. H. , improvement of harbor of refuge at 1,41, 796 

Little Kanawha River, W. Va. : 

Improvement of 1,384; in, 2582 

Operating and care of lock and dam on...'. 1,384; in, 2582 

Little Pedee River, S. C, improvement of 1,216; ii, 1444 

Little Pigeon River, Tenn., improvement of i,S52; in, 2310 

BNa 97 2 
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Harie JPMlerioku (ship), removal of wreck of, from Man of War Harbor, Key 

WeBt,Fla 1,251; Ii,16d6 

Clarion CoQDty, Miss., bridge of 1,530 

^f arion, Fort, Fla., preservation and repair of 1,17,703 

Marquette Bay, Mich. Set Marquette Harbor. 
Vf arqnette Harbor, Mich. : 

Construction of harbor of refuge at Presqne lie Point i, 391 ; in, 2688 • 

Improvement of i,391; in, 2615 

Water levels 1,547; vi, 4127, 4129 

Vlarsh Kiver, Me., examination for removal of wreck at Frankfort i, 43, 801 

Viarthas Vineyard, Mass., improvement of inner harbor at Edgartown i, 68, 890 

^farvin. Governor (steamer), removal of wreck of i, 251 ; n, 1566 

VfaseachuBetts, defenses of southeast coast of 1,7,12,608 

Vlattaponi River, Va., improvement of i|185; ii, 1342 

Vlattawan Creek, N. J. : 

Improvement of 1,134,1145 

Improvement of Keyport Harbor 1,135,1147 

Vfattitnck Harbor, N. Y., improvement of 1,119,1096 

Vlaiimee Bay and River, Ohio. See Toledo Harbor. 

^lemphis Harbor, Tenn., improvement of, by Mississippi River Commis- 
sion 1,525; v,3505 

VIenasha, Wis. . construction of bridge across Fox River, by city of i, 538 

^lenomlnee Harbor, Mich, and Wis. : 

Improvement of 1,393; iy,2650 

Survey of i,408; iv,2751 

Menominee River, Mich, and Wis., improvement of i, 393 ; iv, 2652 

Mermentau River, La., improvement of, and tributaries i, 285 ; ii, 1767 

Merrimac River, Mass. : 

Dredging between Newburyport and Haverhill, estimate of cost of .. . i, 64, 865 

Improvement of 1,46,827 

Improvement of Newburyport Harbor 1,45,824 

Mianns River, Conn., improvement of 1,102,969 

M ichigan City Harbor, Ind., improvement of i, 421 ; iv, 2895 

Michigan Laxe; 

See also Northern and Northwestern Lakes. 

Construction of harbor of refbge at eastern entrance of canal between 

Sturgeon Bay and 1,397; iv,2671 

Examination of Illinois and Des Plaines rivers, 111., for exteusion of 

navigation to i,421; iv,2882 

Improvement of canal to Sturgeon Bay, Wis i, 396 ; iv, 2660 

Operating and care of canal to Sturgeon Bay, Wis i, 397 ; iv, 2666 

Survey of Wolf Lake and River, 111. and Ind., with reference to their 

navigation in connection with i«421: iy,2887 

Water levels i,547; vi, 4127, 4129 

Middle Fork, Forked Deer River, Tenn. : 

Improvementof 1,340,341; iii,2217 

Survey of 1,347; ni,2234 

Mifflin, Fort, Pa., rebuilding dike at 1,638 

Mifflin Township, Pa. : 

Construction of bridge across Monongahela River to Braddock To wnsh ip . i, 530 

Construction of bridge across Monongahela River to Port Perry i, 529 

Milan, HI., operating and care of oanai around rapids of Rock River 

at 1,420; iy,2880 

Military departments, reoonnaissanoes and explorations in i, 547 ; vi, 4181 

Millbridge, Me., remoyal of wreck in Narraguagns Bay at i, 42, 798 

Mi lie Lacs Lake, Minn ., examination of, for reservoir i, 332 ; m, 2170 

Mill Neck Creek Inlet, N. Y., construction of bridge across, at Bayville i, 533 

Mill River, Conn. See New Haven Harbor. 
Milwaukee, Wis. : 

Bridges across Kinnickinick River, construction of i, 538 

Harbor of refuge in Milwaukee Bay, construction of 1*402; iv, 2689 

Improvement of harbor at i, 403; iv,2692 

Survey of harbor at i, 408; iv,2765 

Water levels 1,547; vi, 4127, 4129 

Wreck in Milwaukee Bay, removal of i,407; iv,2751 

Milwaukee River and Bay, Wis. See Milwaukee. 

Mines, submarine i, 11 

Min^o Creek, S. C, improvementof 1,217; 11,1450 

Mining, hydraulic, in California. See California Debris Commission. 
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Ontario, Canada, commeroe passing, in 1896 iv, 2999,3004 

Ontario Lake: 

tSee also Northern and Northwestern Lakes. 

Defenses on 1,7,20,743 

Water levels i,547; vi, 4127, 4129 

Ontonagon Harbor, Mich., improvement of i, 389 ; iii, 2606 

Operating, care, and maintenance of certain public works, provision for i, 23 

Orange River, Fla., examination of i»251; ii, 1569 

Orleans, Mass., removal of wreck off Cape Cod, near 1,63,859 

Osage River, Mo. : 

Bridge at Osceola, constmotion of i,531 

Improvement of, by Missouri River Commission i, 527 ; vi, 8837 

Osceola, Mo., construction of bridse across Osage River at i, 531 

Oswegatchie River, N. Y. See Ogdensburg Harbor. 

Oswego Can^, N. T., widening locks of, to permit passage of war 

vessels i,483; iv,3324 

Oswego Harbor, N. Y. : 

Improvement of i,476; iv,3278 

Injury to structures at vi, 3986 

Water levels 1.647; vi, 4127, 4129 

Otter Creek, Vt., improvement of i,481; iv,3299 

Otter Tail Lake and River, Minn., examination of, for reservoir i, 333; in, 2172 

Ouachita River, Ark. and La. : 

Bridge at Monroe, La., construction of i,530 

Improvement of 1,302; iii, 1904 

Our LittleHarry (barge), removal of wreck of i, 163; ii, 1227 

Oyster Bay, N. Y. : 

Construction of bridge across Mill Keck Creek Inlet, by town of i, 533 

Examination of harbor at 1,139,1163 

Oyster River, N. H., examination of 1,43,804 

P. 

Pact/fo (scow), removal of wreck of i,472 

Palestine (Bohooner), removal of wreck of i, 153; n,1227 

Palinbeach, Fla., survey at i,252; ii,1585 

Pamlico River, N. C. : 

Improvementof i,201; u, 1388 

Survey of, at and below Washington 1^212; ii, 1425 

Pamunkev River, Va., improvementof i, 187; 11,1344 

Pascagoula River, Miss. : 

Improvementof i,269; n, 1693 

Survey of, firom mouth to Dog River, and up Dog River i, 276; n, 1718 

Pasquotank River, N. C, improvementof i|197; ii, 1378 

Passaic River, N. J., improvement of *. 1,129,1128 

Pass a Loutre, Mississippi River, closing crevasse in i, 291 ; u, 1776 

Patapsco River, Md. : 

Improvementof channel to Curtis Bay i, 173; ii, 1306 

Improvement of, including channel to Baltimore i, 172 ; ii, 1299 

Improvement of Spring Qarden, Baltimore i, 174 ; ii, 1307 

Survey of Baltimore Harbor i,174; 11,1308 

Wreck off Fort McHenry, removal of i, 174; u, 1307 

Patchogue River, N. Y., improvement of 1,123,1108 

Pawcatuck River, R. I. and Conn., improvement of i, 82, 940 

Pawtucket River, R. I., improvement of i, 73, 906 

Pearl River^ Miss. : 

Bridffe in Marion County, construction of i,530 

Carthage to Jackson, improvement from i,273; n, 1700 

Edinburg to Carthage, improvement from 1*274; n, 1702 

Jackson, improvement below 1^272; ii, 1698 

Survey of channel at mouth of i, 277; u, 1722 

Pease Creek, Fla., improvementof i»246; ii,1559 

Peekskill Harbor, N. Y., improvement of 1,109,1016 

Penobscot River, Me. : 

Defenses of 1,7,11 

Examination for removal of wreck in Marsh River, Frankfort i, 43, 801 

Improvement of 1,30,779 

Survey of Bangor Harbor and 1,44,811 

Pensacola Harbor, Fla. : 

Defenses of 1.7,18,714 

Improvementof , i,25o; ii, 162& 
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INDEX. 27 

Portland Channel (Canal), AJaeka, Burvey of i, 524 ; i v, 8487 

Port Orford Harbor, Oreg., improvement of i, 494 ; iv, 3379 

?i »rt Perry, Pa., construction of bridge across Monongabela River at i, 529 

Portsmouth, N. H., defenses at 1,7,11,597 

r'ortsmouth, Kittery and York Street Railway Company, bridges of i, 534 

Port Tobacco River, Md. See Chapel Point Harbor. 

Port Washington Harbor, Wis., improvement of , i, 401 ; i v, 2687 

Portwing Harbor, Wis., examination of i,393; iu,2643 

Potecasi Creek, K. C, examination of i, 199; ii,1888 

Potomac River: 

Aqueduct Bridge at Washington, D. C, repair of i, 536 ; vi, 3987 

Great Falls Dam, raising heicht of i,540; vi,4018 

Improvement of, at WaSiinii^n, D. C h^'^^f iM313 

Unauthorized occupancy of Potomac Plats vi,3981 

Powow River, Mass., improvement of 1,47,829 

Preeque lie Point, Marquette Bay, Mich., construction of harbor of 

refuge i, 391 ; in, 2638 

Presque Isle Bay and Peninsula, Erie Harbor, Pa. See Erie Harbor. 
Providence River, R. I. : 

Improvement of 1,74,908 

Removal of Green Jacket Shoal 1,75,911 

Provincetown Harbor, Mass. : 

Improvement of i, 62, 856 

Survey of : i, 66, 878 

Public buildings and grounds. District of Columbia, improvement and 

care i,542; vi,4025 

Public works: 

Necessity of legislation for relief of injured employees engaged on i, 25 

Occupancy and injury of 1,24,536; vi,3981 

Provision for operating, care, and maintenance of certain i, 23 

Paget Sound, Wash. : 

Defenses of 1,7,21,763 

Improvement of, and tributaries i; 511 ; i v, 3438 

Improvement of waterway to lakes Union and Washiugton i, 513 ; iv, 3445 

Pultney ville Harbor, N. Y., improvement of i, 474 ; iv, 3272 

Piinta Rasa, Fla., examination of inside passage to Charlotte Harbor, i, 252; ii, 1572 

Q. 

Queen Anne's Railroad Company, bridge of i,532 

Queens County, N. Y., bridge of... i,535 

Queenstown Harbor, Md., improvement of - i, 169; ii, 128ft 

Quinnipiac River, Conn. See New Haven Harbor. 

B. 

Racine Harbor, Wis. : 

Improvement of i,404; iv,2e98 

Survey of i,409; iv,2768 

Rah way River, N. J., survey of, up to Rahway i, 142, 1187 

Raisin Kiver, Mich. : 

Examination of 1,463; iv,3094 

Improvement of Monroe Harbor , i^^52; iv, 3037 

Rancocas River, N. J., improvement of i, 150; ii, 1219 

Rankin, Pa., construction of bridge across Monongabela River at i, 533 

Rappahannock River, Va., improvement of i, 181 ; ii, 1331 

Rantan Bay, N. J. : 

. Improvement of i, 133,1142 

Removal of wreck in i, 138, 1157 

Ran tan River, N. J. : 

Improvement of 1,132,1136 

Removal of wreck in i, 138,1157 

Reconnaissances and explorations in military departments i, 547 ; vi, 4131 

Red Bank, N. J., site for defenses at i,639 

Red Hook Chanuel and triangular area to Bay Ridge Channel, New York 
Harbor, N. Y. : 

Improvement of 1,125,1117 

Survey of 1,140,1177 

Red Lake and Red Lake River, Minu. : 

Examinatiou of, for reservoir i,333; iii,2173 

Improvement of i,330; in, 2159 
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t. Joseph Harbor, Mich. : 

Improvement of i>423; iv, 2905 

Removal of wreck in i,*34; iv,2947 

t. Joseph River, Mich. : 

Bridge in Berrien County, construction of i, 583 

Improvement of i, 424; iv,2909 

Improvement of St. Joseph Harbor i}423; iv,2905 

Wreck in St. Joseph Harbor, removal of i,434j iv,2947 

t. Joseph Valley Railway Company, bridge of i,533 

t. Lawrence River, N. Y. : 

Bridge near Hogansburg, construction of i, 531 

Improvement of. i,478; iv,3290 

Improvement of Cape Vincent Harbor i, 477; iv,3286 

Improvement of Ogdensbure Harbor ii 479; iv,3292 

t. Louis, Mo. , improvement of Mississippi River at i, 320 ; in, 2046 

t.- Louis Bay, Minn, and Wis., improvement of, at Duluth, Minn., and Supe- 
rior, Wis 1,386; in, 2592 

t. Louis River, Minn, and Wis. : 

Bridge between Duluth, Minn., and Superior, Wis., oonstructiou of 1,533 

Improvement of, at Duluth, Minn., and Superior, Wis i,386; in, 2592 

•t. Martin Parish, La.: 

Construction of bridge across Bayou Teche by J. B. Levert i, 534 

Construction of bridge across Bayou Teche at St. Martlnville by 1,534 

t. Martin ville. La., construction of bridge aoross Bayou Teche at i, 534 

•t. Marys Falls Canal, Mich. : 

Commerce passing, during 1896 iv, 2999, 3004 

Damage to Fort Brady Rer vi,3985 

Operating and care of i,438; iv,2997 

It. Marys River, Mich. : 

Commerce passing St. Marys Falls Canal in 1896 iv, 2999, 3004 

Damage to pier at Sault Ste. Marie vi, 3985 

Improvement ofl at the falls 1,437; iv,2963 

Improvement of Hay Lake Channel i,439; iv,3006 

Operating and care of St. Marys Falls Canal i,438; iy,2997 

Resurvey of i,545; vi,4070 

Water levels at Sault Ste. Marie • i,547; vi,4127 

Wreck, removal of i,451; iv,3033 

It. Paul, Minn., gauging Mississippi River at or near i, 332 ; in, 2164 

;akonnet Point, K. I., surrey of 1,81,934 

lakonnet River, R. I. : 

Improvement of 1,72,904 

Survey of Sakonnet Point 1,81,934 

lalem, Mass., bridge to Beverly, construction of i,532 

^alem River, N. J., examination of, up to Salem City i, 155 ; n, 1245 

Salmon Bay, Wash., improvement of waterway via i, 513 ; iv, 3445 

toblmon Creek, N. Y. See Pultneyville Harbor. 

(and Beach, Lake Huron, Mich. : 

Improvement of harbor of refuge at • i,444; iv, 3015 

Water levels 1,547; vi,4127 

\An Diego Harbor, Cal. : 

Defenses of 1,7,20,745 

Improvement of i,487; iv,3337 

$andnsKy Harbor, Ohio, improvement of i,454; iv, 3052 

iandy Bay, Cape Ann, Mass., construction of harbor of refuge at i, 49, 832 

^andy Hook, N. J., defenses at 1,7,14,618 

iandy Lake, Minn. : 

Operating and care of reservoir at 1,328; in, 2142 

Reservoir at 1,326; in, 2137 

San Francisco, Cal., defenses of i, 7, 2C', 744, 748 

$an Francisco Bay, Cal. : 

Defenses of 1,7,20,744,748 

Improvement of Oakland Harbor 1,484; iv,3327 

San Joaquin River, Cal. : 

Improvement of i,488; iv,3367 

Improvement of, and tributaries, by California Debris Commis- 
sion 1,528; vi,3961 

3au Leandro Estuary, Oakland, Cal. See Oakland Harbor. 

§an Luis Obispo Harbor, Cal. , improvement of i, 485 ; iv, 3333 

San Pedro Bay, Cal. See Wilmington. 

3antee River, S. C, improvement of Iy219; u,1458 
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INDEX. 33 

Twelve Mile Creek, N. Y. See Wilson Harbor. 

Two Kivers Harbor, Wis., improvement of 1,399; iv,2678 

U. 

ITmpqna River, Oreg., improvement of i,498; iv, 3389 

ITiilon Lake, Wash., improvement of waterway via i,513; iv, 3446 

ITiiion Railroad Company, bridge of 1,529 

Union River, Me. : 

Examination of, near Ellsworth i, 42, 800 

Improvoiuent of 1,29,777 

Union Street Railway Company, bridge of 1,535 

United States: 

Engineer School, Willets Point, N.Y 1,5,22,562 

Occupancy or iogury of strnctures built by 1, 24, 536 ; vi, 3981 

Urbana Creek, Va., improvement of i,183; ii,1335 

Use of structures built by the United States i, 24, 536 ; vi, 3981 

V. 

Valley Creek, Ala., canal A:om Black Warrior River to Birmingham, via: 

Examination tor 1,275; ii, 1704 

Survey for i,275; ij, 1704 

Vanburen, Ark. : 

Improvement of Arkansas River at i)311; in, 1952 

Survey of Arkansas River at 1,316; in, 1989 

Vermilion Bayou, La., improvement of channel, bay, and passes of i, 285 ; ii, 1766 

Vermilion Harbor, Ohio, improvement of 1, 456 ; I v, 3068 

Vermont and Province Line Railroad Company, bridge of 1,535 

Vicksburg Harbor, Miss. : 

Improvement of i,306; in, 1927 

Obstruction of mouth, by small craft vi,3982 

Vidalia Harbor, La., improvement of, by Mississippi River Commis- • 

sion 1,525; v,3506 

Vinalhaven, Me., improvement of Carvers Harbor i, 34, 785 

Vincennes, Ind. : 

Improvement of Wabash River above i,367; in, 2453 

Improvement of Wabash River below i,367; in, 2452 

Vineyard Haven, Mass., improvement of harbor at i, 69, 892 

Vineyard Sound, Mass., removal of wrecks in i, 80, 927, 928 

Volusia Bar, St. Johns River, Fla., improvement of i, 240 ; u, 1550 

W. 

Wabash River, Ind. and lU. : 

Improvement of 1,366; in, 2452 

Improvement of, above Vincennes, Ind i, 367 ; in, 2453 

Improvement of, below Vincennes, Ind 1, 367 ; in, 2452 

Operating^ and care of lock and dam on i, 368; iii,2455 

Waccamaw River, N. C. and S. C, improvement of i,213; ii,1439 

Wading River, N. J., examination of i;154; n, 1238 

Wakelield, Va., monument and wharf at i, 543; vi,4061 

Wallabout Channel, K. Y., examination of 1,115,1047 

Walton County, Fla., bridge of 1,534 

Wappoo Cut, S. C, improvement of i,223; ir, 1479 

Warrior Riyer, Ala. : 

Bridge in Tuscaloosa County, construction of i, 530 

Canal to Birmingham, examination for i, 275 ; ii, 1704 

Canal to Biimingham, survey for i, 275 ; n, 1704 

Improvement of, below Tuscaloosa...*^ l, 2G5; ii, 1678 

Improvement of, between Tuscaloosa and Daniels Creek i, 2()4 ; n, 1667 

Operating; and care of locks and dams above Tuscaloosa 1, 265; ii, 1675 

Warwick River, Md., improvement of i, 106; ii, 1277 

Washington, D. C. : 

Aqueduct Bridge across Potomac River, repair of i, 536 ; vi, 3987 

Defenses of 1,7,15,650 

Potomac Kiver at, improvement of. i»175; ii, 1313 

Potomac River Flats, unauthorized occupancy of vi, 3981 

Public buildings and grounds and Washington Monument, i, 542; vi, 4025,4032 

Washington Aqueduct, increasing water supply of city of i, 540; vi, 4018 

Washington Aqueduct, maintenance and repair of. 1,537; vi,3991 

Washington Aqueduct, raising height of Great Falls Dam i, 540; vi, 4018 

Washington Monument, care and maintenance o^ i, 542 ; vi, 4032 
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Vilmington, Del. : 

Improvemeut of harbor at i, 155; ii, 1250 

Removal of wrecks in harbor at i, 170; ii, 1288 

»Vilniington, N. C: 

DefenRe»at 1,7,16,670 

Improvement of Cape Fear River above i, 208; 11,140^1 

Improvement of Cape Fear River at aud below 1,209; ii, 1406 

tVilson Harbor, N. Y., improvement of i»471; iv,3l26 

WinnibigoBhish Lake, Minn. : 

Operating and care of reservoir at i,3f4S; in, 2142 

Reservoirat i,326; iii,2137 

Winyab Bay, 8. C, improvement of i,2l7; ii, 1452 

Withlacoochee River, Fla., improvement of i, 249 ; ii, 1564 

Wolf Lake and River, Ill.andlnd., survey of i,421; iv,2887 

Woodbnry Creek, N. J., rebuilding dike in Delaware River at 1, 152, 639; ii, 1223 

^^oods Hole Channel, Mass., improvement of i, 69, 894 

"Wrecks, removal of i, 23 

Baltimore Harbor, Md i, 174 ; ii, 1307 

Bishop and Clerks Light, Vineyard Souud, Mass i. 80, 928 

Bran ford, Conn 1,138,1156 

Brooklyn, N. Y 1,138,1158 

Cape Cod, near Orleans, Mass., off 1,63,859 

Chatham, Mass 1,928 

Chesapeake Bay,Md i,171; ii, 1289 

Chicago River at Chicago, 111 1,420; iv,2881 

Christiana River, Del i,170; ii, 1288 

Cod, Cape, near Orlenns, Mass., oif 1, 63, 859 

Columbia River, Oreg i,502; iv,3406 

Darien Harbor, Ga i,237; ii,1538 

Delaware Bay and River i, 153; ii, 1227 

Edgewater, N. J 1,114,1040 

Elizabeth River, y a i, 198; ii, 1380 

Erie Harbor, Pa i,472 

Fort Hamilton, New York Harbor, N. Y 1,114,1039 

Fort McHenry, Baltimore Harbor, Md i, 174; ii, 1307 

Frankfort, Me 1,43,801 

Gedney Channel, New York Harbor, N.Y 1,114,1039 

Gowanns Canal, New York Harbor, N. Y 1,138,1158 

Great Egg Harbor Inlet, N. J i, 153; ii, 1227 

Hamilton, Fort, New York Harbor, N. Y 1,114,1039 

Hampton Roads, Va 1,198; ii, 1379 

Hemferson Harbor, N.Y i,482; iv,3304 

Hillsboro River, FJa i,251; ii, 1566 

Hudson River, at Jersey City and Edgewater, N. J i, 114, 1039, 1040 

Jersey City, N.J 1,114,1039 

Key West Harbor, Fla i,25l; ii, 1566 

League Island, Delaware River, Pa i, 153; ii, 1227 

McIIenry, Fort, Baltimore Harbor, Md i, 174 ; ii, 1307 

Man of War Harbor, Key West, Fla i,251; ii, 1566 

Marsh River, at Frankfort, Me 1,43,801 

MiUbridge, Me i, 42, 798 

Milwaukee Bay, Wis 1,^^07; iv,2751 

Mississippi River 1,23,317; in, 2001 

Money Point, Elizabeth River, Va i,198; ii,1380 

NarraguaguB Bay, Me 1,42,798 

Newport News, Va i, 198; ri, 1379 

New York Harbor, N. Y 1,114,138,1039,1040,1158 

Norfolk Harbor, Va '. i,198; ii, 1380 

Norton Shoal, Vineyard Sound, Mass 1,80,927 

Old Point Comfort Wharf, Va., near i,198; ii, 1379 

Orleans, Mass 1,63,859 

Patansco River, Md 1,174; ii. 1307 

Penobscot River, Me., Marsh River branch of i, 43. 801 

Pontchartrain Lake, La i, 291; ii, 1776 

Raritan Bay, N.J 1,138,1157 

Raritan River, N.J 1,138,1157 

St. Joseph River at St. Joseph, Mich 1,434; iv,2947 

St. Marys River, Midi 1,451; iv, 3033 

Sassafras River, Md., mouth of i,171; ii, 1289 
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[The references in Roman are to part (or volame), and thoae in Arabic to page.] 

A. 

See Laws, 
bnet River, Mass. See New Bedford Harbor. 

e Bay, Minn., improvement of harbor at i,386; 111,5 

ipee Harbor, Wis. : 

in provement of 1, 398 ; iv, 2672 

>ccupancy of south pier vi, 3984 

survey of. i,408; iv,2755 

bo injured employees engaged on public works, necessity of legislation 

for 1,25 

I (steamship), removal of wreck of '»114> 1039 

»aiua Great Northwestern Railway Company, bridge of i, 530 

»ama River, Ala. : 

Bridge near Montgomery, construction of i, 530 

Improvement of 1,260; it, 1633 

neda, Cal. , alteration of bridge between Oakland and i, 535 

^marle and Chesapeake Canal, N. C, improvement of waterway via. i, 195; ii, 1374 
3marle Sound, N. C, improvement of waterway to Norfolk Harbor, 

Va 1,195; ii, 1374 

argh Point, Yt., construction of bridge across Missisquoi Bay at i, 535 

^ua Creek, Fla., construction of bridge across, near Portland i, 534 

^andria Bay, N. Y., examination of harbor at i, 482 ; iv, 3312 

igUeny and Westmoreland Bridge Company, bridge of i, 533 

jgheny River, Pa. : 

Construction of locks and dams in i, 363 ; iii, 2428 

Improvement of 1,362; ill, 2424 

3uez Bay, Wis., modification of harbor lines in 1, 23 ; iii, 2647 

t>way Creek, N. J., improvement of 1, 150; li, 1220 

iiora (bark), removal or wreck of, from Man of War Harbor, Key West, 

Fla 1,251; ii, 1566 

»eiia Harbor, Mich., improvement of 1, 441 ; iv, 3011 

«a River, Orog., improvement of 1, 499 ; IV, 3393 

amaha River, G a., improvement of 1,230; ii, 1513 

eiia (steamer), removal of wreck of i, 114, lOJO . 

nso Creek, Cal.. survey of 1,488; iv,3343 

lite River, La., improvement of 1,280; ii, 1756 

duia Creek, Va. See Nandua Creek. 

ilia A ugutta (schooner), removal of wreck of i, 138, 1157 

luapolis Harbor, Md., survey of i, 175; ii, 1309 

m, Cape, Mass., construction of harbor of refuge at Sandy Bay i, 49, 832 

xto (bark), removal of wreck of, from Man of War Harbor, Key West, 

Fla 1,251; ii, 1566 

^alachicola, Fla., survey of approaches to i, 262 ; ii, 1655 

|)aliichicola Bay, Fla. : 

Improvement of 1, 254 ; ii, 1605 

Survey of, including approaches to Apalachicola , i, 262 ; ii, 1655 

palachicola River, Fla., improvement of, including the Cut-off i, 254 ; ii, 1609 

ppleton, Wis., construction of bridge across Fox River Canal at i, 532 

ppoinattox River, Va., improvement of i, 193 ; ii, 1369 

ppoquinimink River, Del., improvement of 1, 158 ; ii, 1261 

queduct Bridge, Potomac River, at Washington, D. C, repair of i, 536 ; vi, 3987 

quia Creek, Va., improvement of i, 179 ; ii, 1324 

ransas Harbor Terminal Railway Company, bridge of i, 530 
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2 INDEX. 

ArkADMa Rlrer, Ark. and Kans.: 

Oaiigiog 1,23,309: 

Improvement of 1,311: : 

Removal of obatmcttona in 1,310: : 

Sarveya of, at Little Rock, Vanbureny Fort Smith, and Pinebloe. 
Ark 1,316; iiJ,:« 

Annamen t. &e$ Forti Bcations. 

Artbar Lake, La., improvement of i,283: 

Ashland Harbor, Wis., improvement of r, ?^^ : : 

Asliley River, S.C.,e»tnb)i8hinent of harbor lines in i, 23: 

Ashtabula Harbor, Ohio : 

Bridge across Ashtabola River, coustraction of 

Improvement of -• i,**^: 

Water levels i, 547; vi.4:. 

A f«h tabula River, Ohio. See Ashtabula Harbor. 

AHAAwauian Bav, Del., improvemeut of waterway via i. IGl* : 

As8iHtnuts to Ciiief of Engineers 

Astorin and Cohimbia River Railroad Company, bridge of 

Atrbafulaya Hay, La., examination of 1.291: 

Atchafalaya River, La., rectiticatiou of mouth, by Misaisaippi River Comn. le- 
sion 1, 5J5: 

Augusta, (ja. : 

Improvement of Savannah Riverabove 1,2'.'^: 

Improvement of Savannah River below i. 2*27. 

AuguBta, Anna (schooner^ removal of wreck of i. . 

Aux Beca 8ciea Lake, Mich. See Frankfort Harbor. 



Babylon Creek, N. T., examination of l1 

Bark Cove, Portland, Me. See Portland. 

Bark River, Mass., construction of bridge acroaa, at Bourne 

Ba^adoce River, Me., improvement of i 

Baker, Adelaide (eohooner;, removal of wreck of, from Man of War Harb<ir. 
Key West, Fla i,251;. 

Balls Ferry, Cal., construction of bridge across Sacramento River at 

Baltimore Harbor, Md.: 

Defeusert of - i, T. :" 

Improvement of channel to i, 1"2: r 

Improvement of channel to Curtis Bay 1. 173: i: 

Improvement of Spring (iarden i, 174: i. 

Snrvf'y of 1, 174: i: 

Wreck off Fort McHenry, removal of i>I"4; i; | 

Bangor, Me. : j 

Improvement of Penobscot River at i,:- I 

Survey of Penobscot Kiver at i,4. I 

Bar Har1>or, Me., construction of breakwater from Mount Desert to Porcupine 

Island i,M 

Bamepat Bay,N. J., examination of i, 154; u I 

. Barren River, Ky., operating and care of locks and dams on i, 370; ii: .1 

Bartholomew Bayou, La. and Ark., improvement of i, 303 ; m. 1 1 

Bartrand River, S. C, examination of I 

Battalion of Engineers i,6.i,1 

Batteries. See Fortifications. 

Battery, New York Harbor, N. Y., survey of channel between Gtovemors 

Island and i, 14I.:.I 

Bay Ridge Channel aud triangular area to Red Hook Channel, New York 
Harbor, N.Y.: 

Improvement of i,12.Mi 

Survev of 1, 140. . 

Bay ville, N. Y., construction of bridge across Mill Neck Creek Inlet at l i 

Beach Ridge, Ark., prevention of Mississippi River from breaking into Cache 

Kiv«*r, near i,321; iiiJl 

Beach Thorougli fare, N. J., examination of i,154; uM 

Beaufort Harbor, N. C: 

Improvement of --..• ••••.. I.2C4; Ii.l3 

Improvement of waterway to Newborn i,2W; u.'J 

Improvement of waterway to New River i, 206; n. U 

Beaufort Harbor. S. C. improvement of channel to Savannah, 6a 1,224; n.!^ 

Beaufort River, S. C, improvement of 1,224; nil 



INDEX. 3 

mont, Tez.y oonatmotloii of bridge across Neches Riy^r at i, 531 

et Harbor, Me., improvement of 1,32,781 

^Zictf ((ichooner), removal of wreck of i, 153; ii, 1227 

my River, N. H., improvement of 1,40,794 

River, Mich^mprovemeut of i, 448; iv, 3025 

Qgham Bay, Wasli., survey of 1,523; iv, 3478 

Dn Harbor, Mich. See St. Joseph Harbor. 

rly, Mass., coDstrnction of bridge between Salem and i, 532 

County, Ala., construction of bridge across Cnhaba River, in I, 530 

Issawaman Bay, Del., improvement of waterway via i, 162; ii, 1270 

iandy River, w . Va. and Ky. : 

inprovement of I, 377; in, 2530 

uiprovcment of Levisa Fork i, .376 ; in, 2529 

mprovement of Tng Fork i, 375; iii, 2528 

>unflower River, Miss., iraprovoniont of I, 308; in, 1935 

authorizing constrnction of bridges, examination of i, 24 

ingham, Ala.: 

examination for canal to Black Warrior River I, 275 ; n, 1704 

;urvey for canal to Black Warrior River i, 275 ; ii, 1704 

lyne Bay, Fla., survey of i, 252; ii, 1588 

)p and Clerks Light, Vineyard Sonnd, Mass., removal of wreck near.. I, ^, 928 
arck Harbor, N. Dak. See Missouri River between Stubbs Ferry and 

Sioux City. 
i. Lake, Mich. : 

mprovement of Holland Harbor i, 426; iv, 2916 

hirvey of Holland Harbor i, 435; iv, 2950 

k River, Ark. and Mo., improvement of-. i, 313 ; in, 1975 

k River, La., improvement of 1,302; in, 1904 

k River, Mich. : 

bridge at Port Huron, construction of i, 534 

mprovement of, at Port Hnron i, 446; iv, 3022 

mprovement of mouth of I, 446; iv, 3021 

k. River, N. Y., examination of, to harbor at Dexter i, 482; iv, 3306 

k River, N. C, improvement of i i, 207; n, 1402 

k River, Ohio, improvement of harbor at Lorain I, 457; iv, 3072 

k River, Wash., constrnction of bridge across i, 531 

k Rock Harbor, N. Y., survey of Buflfalo entrance to i, 473; iv, 3245 

k Warrior River, Ala. : 

bridge in Tuscaloosa County, construction of i, 530 

^anal to Birmingham, examination for i, 275; n, 1704 

;:!anal to Birmingham, survey for i, 275; n, 1704 

mprovement of, below Tuscaloosa i, 265; n, 1678 

mprovement of, between Tuscaloosa and Daniels Creek i, 264; n, 1667 

^ocks and dams on, operating and care of i, 265; n, 1675 

1 Slough, Oreg., construction of bridge across i, 533 

k Island, R. I. : 

!;;onstmction of harbor of refuge at i, 78,922 

mprovement of Great Salt Pond i, 79,925 

d River, La., improvement of i, 279; n, 1753 

d of Engineers, The i, 4.553 

f River, La., improvement of i, 303; in, 1917 

le Chi tto. La., improvement of i> 274; n, 1703 

le Falia, La., improvement of i, 278; ii, 1751 

le Inlet, N. C^ examination and survey for jetty near I, 211; n, 1418, 1421 

le Sound, N. C., improvement of waterway via i, 205 ; u, 1398 

iville, Mo., construction of bridge across Missouri River at i, 529 

iville and Howard County Bridge Company, bridge of i, 529 

hbay Harbor, Me., examination of 1 i, 43,802 

on Harbor, Mass. : 

Defenses at i, 7,12,600 

Elarbor lines in Charles River at Cambridge, modification of h^r ^^ 

[mprovement of i, 55,843 

ne, Mass., construction of bridges by town of i, 534 

(dock and Duquesne Bridge Companv, bridge of i, 530 

Idock Township, Pa., construction of bridge across Monongahela River 

to Mifflin Township 1,530 

\don (bark), removal of wreck of, from Mai) of War Harbor, Key West, 

Fla 1,251; n, 1566 

iford. Conn., removal of wreck at Thimble Islands east of i, 138, 1156 

'e Boat Harbor, Me., construction of bridge across i, 534 
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BrazM River, Tex. : 

Examination of channel to Galveston Bay i, 298: i: /• 

Improvement of i, 297: i:. - 

Report upon iuiprovementa of Brazos River Channel and Dock Com- 
pany I, 29^: ii: ' 

Brazos River Channel and Dock Company, report upon iuiprovemeuu 

of i,i«te;a 

Breakwaters built by the United States, occupancy or injury of., i, 24,538; 'a . 
Bridgeport Harbor, Conu.: 

Bridge across I'equoniiock River, construction of 

Harbor lines at, modilicatiuu of l:; 

Improvenieut of L- 

Bridges : 

Alteration of t. 

Construction of i.. . 

Examination of bills authorizing construction of 

Examinr tiou of plans and locations of prupo-ed i, 21. ■'. 

Obstruetiu^ navigation, action upou l.* 

Bristol County, Muss., bridge of 

Broad Creek, Del. See Broad Creek River. 

Brond Creek River, Del., improvement of i, 167; j /■ 

Broadkiln River, Del., improvement of i, IiL^: I'.S 

Brou4l Sound, Msss. See Boston Harbor. 

Bronx River, N. Y., improvement of i,lb . 

Brooklyn, N. Y.: 

See aUo New York Harbor. 

Alteration of city bridge across Newtown Creek, at Long Island City.. 

Construction of cit^ bridge across Coney Island Creek r 

Removal of wreck in Gowanus Canal i,l> 

Browns Creek, Say ville, N. Y., improvement of i, li^;= 

Bruce (schooner), removal of wreck of i,4ol; i-. 

Brunswick Harbor, Ga., improvement of if 233; i:.. 

Buffalo, N. Y. : 

Improvement of channels in connecting waters of Great Lakes between 
Duluth, Chicago, and 19^35; iv - 

Improvement of harbor at i,466; iv. 

Survey of Buffalo entrance to Erie Basin, Black Rock Harbor.. . i, 473; n. 

Buffalo Bayou, Tex., improvement of i, 296; \l : 

Buffalo Fork, White River, Ark., survey of i, 317 ; ui : 

Burlington Harbor, Vt., improvement of ^480; iv. v 

Buttermilk Channel, New York Harbor, N. Y. : 

Improvement of i, 125.: 

Survey of i,14'-U" 

Byram River and Harbor, N. Y. See Port Chester Harbor. 

C. 

Cache River, Ark., prevention of Mississippi River fh>m breaking into i, 321 ; in. .' 

Cahaba River, Ala., construction of bridge across i,' 

Cairo, 111., prevention of Mississippi River from breaking into Cache River 

above 1,321; in.::' 

Calais, Me., survey of St. Croix River below i,4S^ 

Calcasieu River, La. : 

Bridge at Lake Charles, construction of i* 

Improvement of mouth and passes of i, 286; u.I* 

California Debris Commission i, 528 ; vi, : • 

California, Department of, recounaissauces and explorations in 17^47; vi,41 

Caloosahatchee River, Fla. : 

Examination ot, from Orange River to Gulf of Mexico i;^I; n. T 

Improvement of i,245; IL i* 

Calumet, 111., improvement of harbor at if ^12; iv.:^ 

Calumet River, 111. and Ind. : 

Improvement of h^^^\ i^'?-" 

Improvemeut of harbor at Calumet, 111 ^^12; iy\> 

Cambridge, Md., survey of harbor at it 172; ii,I. 

Cambridge, Mass., modification of harbor lines in Charles River at i,2:iH 

Camden, Me., improvement of harbor at i, S2,Ti 

Camden, N. J.: 

Improvement of Cooper Creek at i>162; ii,U 

Improvement of Delaware River at h^^\ ^^ 
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1b, etc. : 

ke aUo Waterwavs. 

Llbemarle and Chesapeake Canal, N. C, improvement of waterway 

via 1,195; ii,1374 

Lllegbeny Ri ver^ Pa., oonstniction of looks and dams on i, 363 ; iii, 2428 

barren River, Ky., operating and care of looks and dams on.... i, 370; iii, 2462 

iirmingham to BlacK Warrior River, Ala., examination for i, 275; ii, 1704 

iirmiugbam to Black Warrior River, Ala., snrvey for i, 275 ; ii, 1704 

}lack Warrior River, Ala., operatingand care of locks and dams on . i, 265 ; ii, 1675 

)lack Warrior River to Birmingham, Ala., examination for '>275; ii. 1704 

)]ack Warrior River to Birmingham, Ala., survey for i, 275 ; ii, 1704 

yape Cod Ship Canal, Mass., examination of approaches to 1,64,864 

^^ascades Canal, Columbia River, Oreg., construction of i, 5(W ; i v, 3il6 

!7a8cades Canal, Columbia River, Oreg., operating and care of.. . i, 505; iv, 3423 
])lubfoot and Harlowe Canal, N. C., improvement of waterway via. i, 204 ; ii, 1395 

yod, Cape, Ship Canal, Mass., examination of approaches to i, 64, 864. 

Columbia River, Oreg., construction of Cascades Canal i, 504 ; iv, 3416 

Z^olnmbia River, Oreg., operating and care of Cascades Canal. .. i, 505; iv, 3423 
]!ooHa River, Ga. and Ala., operating and care of locks and dams, i, 262; ii, 1654 

Davis Island Dam, Ohio River, Pa., operating and care of i, 356 ; iii, 2354 

3eH Moines Rapids Canal and Dry Dock, Mississippi River, operating 

and care of , 1,323; ill, 2104 

Dulutli Canal, Minn. See Duluth Harbor. 

Srie Canal, N. Y., preservation of bench marks along 1, 546 ; vi, 4122 

i^riu Canal, N. Y., widening locks of, to permit passage of war ves- 
sels 1,473; IV, 3250 

^^x River, Wis., construction of bridge across canal at Appleton i, 532 

Fox River, Wis., operating and care of looks and dams i, 407; tv, 2719 

Galena River, JU., operating and care ot lock and dam i,323; iii, 2109 

jalvestouacd Brazos Canal, Tex., exajnination of i,2f^8; ii, 1809 

lowanus Canal, New York Harbor, N. Y., improvement of i, 125, 1118 

jowanhs Canal, New York Harbor, N. Y., removal of wreck in i, 138, 1158 

jpeat Kanawha River, W. Ya., operating and care *of locks and 

dams 1,883; ill, 2575 

3rreat Lakes to Hudson River, examination for ship canal i, 472; iv, 3128 

3rreen River, Ky., construction of Lock and Dam No. 5 i, 370; in, 2459 

jreen River, Ky ., oi>erating and care of locks and dams i, 370 ; iii, 2462 

jreen River, Ky., reconstruction of Lock No. 2, at Runisey i, 369; iii, 2457 

lireen River, Ky., survey at mouth, for new lock and dam .. . i, 373 ; in, 2504 

Hudson River to Great Lakes, examination for ship canal i, 472 ; iv, 3128 

Illinois and Mississippi Canal, III., construction of 1,418; iv,2825 

[llinois and MisMissippi Canal., 111., operating and care of canal around 

rapidsof Rock River i,420; iv,2880 

[llinois River, HI., operating and care of Lagrange and Kampsville 

locks and dams 1,417; iv,2822 

Kentuckv River, Ky., operating and care of locks and dams i, 375 ; in, 2519 

Little Kanawha River, W. va., operating and care of lock and 

dam 1,384; in, 2582 

Louisville and Portland Canal, Ky., operating and care of i, 366; in, 2444 

Michigan Lake to Sturgeon Bay, Wis., construction of harbor of refuge 

at eastern entrance .* 1,397; iv,2671 

Michigan Lake to Sturgeon Bay, Wis., improvement of i, 396 ; iv, 2660 

Michigan Lake to Sturgeon Bay, Wis., onerating and care of i, 3:»7; iv, 2666 

Mississippi River, construction of Lock and Dam No. 2, between St. 

Paul and Minneapolis , 1.323; in, 2110 

Mississippi River, operating and care of Des Moines Rapids Canal and 

Dry Dock 1,323; ni,2104 

Monongahela River, acquisition of improvemeutsnof Monongabela Navi- 
gation Company i, 361 ; ni, 2411 

Monongahela Kiver, acquisition of Locks and Donis Nos. 6 and 7. i. 361 ; in, 2411 
Monongabela River, operating and care of Locks and Dams Nos. 8 

and 9 i,360; in, 2409 

Morgan Canal, Tex., improvement of i, 294; ii, 1803 

Morgan Canal, Tex., operating and care of i, 298 ; n, 1808 

Muscle Shoals Canal, Tennessee River, Ala., operatingand care of. i. 351 ; in, 2296 
Muskingum River, Ohio, operating and care of locks and dams. . i, 358; in, 2364 
Northern and Northwestern Lakes to Hudson River, examination for 

ship canal i,472; iv,3128 

Ohio River, construction of Dams Nos. 2, 3, 4, 5, and 6 i, 356 ; in, 2358 

Ohio River, operating and care of Davis Island Dam, Pa i, 356; in, 2354 
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CanaU. tic, — Continiied. 

Ohio River, opentiDg and care of LonisTille and Portland Canal 

Ky i,3ai:L. 

Oswego Canal, N. Y., widening looks of, to permit passage of war ▼«- 

■elfl l4«:: 

Portage Lake and Lake Superior canaU, Mieh., improvement and oper- 
ating and care of i, 389, i«. : 

Portland Canal, Alaska, snrvey of 1,524. 

Rook River, 111., operating and eare of eanal around rapida of.. L4'Ji>: 

Ht. Clair Flats Canal, Mich., improvement of ' i,44:>:: 

St. Clair Flats Canal, Mich., operating and care 1,44' 

St. Marys Falls Canal, Mich., oommerce passing, in 1896 iv.: 

St. Marys Falls Canal, Mich., damage to Fort Brady Pier 

St. Marys Falls Canal, Mich. , operating and care i, 4>: 

Sturgeon Bay and Lake Michigan Canal, Wis., eonstrnotion of harbor 

of refuge at eastern entrance i,3HT:: 

Sturgeon Bay and Lake Michigan Canal, Wis., iroproTenoent of., i, 3i<: . 
Sturgeon Bav and Lake Michigan Canal, Wis., operating and care, i, 397: . 
8ui>erior Lake and Portage Lake canals, Mioh.j improvement and oper- 
ating and care of i,389,3{«.'::i. 

Tennessee River, operating and care of Mnscle Shoals Caualy Ala. i. 351 ; i: . 
Wabash River, operating and care of lock and dam at Grand Rap 

ids i.»>:z 

Warrior River, Ala., operating and eare of locks and danis above Tus- 
caloosa - i,26j.: 

Warrior River to Birmingham, Ala., examination for i, iT' : : 

Warrior River to Birmingham, Ala., survey fur i, 27: 

Canapitsit Channel, Mass., improvement of 

Canaraie Bav, N. Y., improvement of. L- 

Cape Ann, Mass., construction of harbor of refuge at Sandy Bay 

Cn)»e (*harles City, Va., improvement of harbor at .' i, 1£4 : 

Cape Cod. Mass., removal of wreck off, near Orleans i' 

Cape Cod Ship CanaL Mass., examination of approaches to l- 

Cape Fear River, N. C. : 

improvement of, above Wilmington i,208:: 

Improvement of, at and below Wilmington i,2ii^;: 

Improvement of North Eaat River 1,207:: 

Cape Lookout harbor of refuge, N. C, survey of i, 21:': : 

Cape Vincent, N. Y., improvement of harbor at i, 477; i 

Cure, maintenance, and operating of certain public works, provision for... 

Carrabelle Bar and Harbor, Fla., improvement of i. 253; ii 

Carrs Bend, Cal., examination of Napa River from Napa to, and for tiit 

through 1,494; i^ 

Carvers Harbor, Vinalhaven, Me., improvement of i - 

Cascades Canal, Columbia River, Oreg. : 

Construction of i,504; iv 

Operating and care of 1,505; r- 

Casco Bay, Me., construction of bridge across, at Yarmouth 

Cashie River, N. C, examination of I,l99:n 

Catskill Creek, N. Y., examination of iH^ 

Cedar Creek, Del., examination of .' 1,171; it 

Cedar Keys, Fla., examination of harbor at i, 252: u 

Celilo Falls, Columbia River, Oreg. and Wash., eonstrnotion of boat railwty 

to The Dalles Rapids 1,505,' n 

Central Pacific Railroad Company, bridge of 

Cham plain Lake, N. Y. and Vt. : 

Defenses on l'^' 

Improvement of Burlington Harbor, Vt i,480;iv. 

Improvement of channel between North and South Hero islamU, 

Vt i,480;rr 

Improvement of Narrows of 1,481; iv 

Chandlers River, Me., examination of, from month to Jonesl>oro L^- 

Chapel Point Harbor, Md., survey of 1,189; u 

Charles River, Mass. : 

Harbor lines at Cambridge, modification of t^ 

Improvement of ^^' 

CharleHton Harbor, 8. C. : 

Defensenat i.7,>' 

Harbor lines in Ashley and Cooper rivers, establishment of i,23;/- 

Improvement of 1,222; !• 
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rlevoix Harbor, Mioh. : 

Improvemeat of 1,433; iv,2942 

Survey of i,435; iv,2963 

>rlotte Harbor, Fla. : 

Sxaminatiou of inside passage to Punta Biisa i, 252 ; ii, 1572 

ItnproyemeDt of h^^i 11)1559 

krlotte Harbor, N. Y. : 

Improyement of i>474; iv,3269 

Water levels 1,547; vi, 4127, 4129 

hTts. See Maps, 
ktham Harbor, Mass. : 

Improvement of 1,62,858 

Removal of wreck in i, 928 

Lttahoochee River, Ga. and Ala. : 

Improvement of, below Col ambus, Ga i,256; ii, 1616 

Improvement of, between West Point and Franklin, Ga i, 257 ; ii, 1620 

3l>oy gan Harbor, Micb., improvement of i, 440 ; iv, 3009 

?fuucte River, La., Improvement of i,278; 11.1751 

dhal is River. Wash., improvement of i,510; iv,3437 

dquatnegon Bay. Wis. See Asbland Harbor, 
dsapeake Bay, Va. and Md. : 

Improvement of harbor at Cape Charles City, Va i, 194 ; ii, 1370 

Removal of wreck in, abreast of Sassafras- River, Md ij 171 ; ii, 1289 

ester River, Md., improvement of i>164; ii, 1273 

icago. 111. : 
Examination of Illinois and Des Plaines rivers for extension of naviga- 
tion to Lake Michigan, at or near i,421; iy,2882 

Improvement of channels in connecting waters of Great Lakes between 

Duluth, Buffalo, and i,435; iv,2955 

Improvement of Chicago River at i>411; iv, 2793 

Improvement of harbor at i,409; iy,2790 

Improvement of South Chicago Harbor i, 412 ; iv, 2801 

Removal of wreck in North Branch, Ch icago River i, 420 ; iv, 2881 

licago and Northwestern Rail way Company, bridges of i, 533 

ilcago River, 111. See Chicago. 

lickasahay River, Miss., improvement of ly^Ii ^h ^^^ 

def of Engineers, Ofifice of the i, 550 

4na (barge), removal of wreck of i,420; iy,2881 

dncoteague Bay, Va., improvement of waterway to Delaware Bay, 

Del 1,162; ii, 1270 

lipola River, Fla^ improvement of lower i, 254 ; ii, 1609 

lippewa River, Wis., improvement of, including Yellow Banks i, 328; iii, 2152 

litto, Bogne, La.^ improvement of i;274; ii, 1703 

loctawhatchee River, Fla. and Ala., improvement of i, 257 ; ii, 1621 

loptank River, Md. : 

Bridge at Denton, construction of. i,532 

Improvement of ly 164; il, 1275 

Survey of Cambridge Harbor h^'^^t ii)1296 

liristiana River, Del. : 

Improvement of 1,155; ii,1250 

Removal of wrecks in I|170; ii, 1288 

learwater Harbor, Fla., examination of i,252; ii, 1578 

learwater River, Idaho, improvement of 1^521; iy,3465 

leveland Harbor, Ohio: 

Improvement of i,458; iv,3075 

Water levels 1,547; yi, 4127, 4128 

linch River, Tenn. : 

Bridge at Kingston, construction of 1,530 

Improvement of i,353; ui,2311 

linton River, Mich., improvement of i,449; iy,3027 

lubfoot and Harlow e Canal, N. C, improvement of waterway via.. . i, 204; ii, 1395 

llubfoot River, N. C, improvement of waterway via i, 204 ; ii, 1395 

loaiy ock Bay, N. C, improvement of waterway via i, 195 ; ii, 1374 

locheco Kiver, N. H., improvement of i, 40, 794 

'ocftran (steamer), removal of wreck of, from Man of War Harbor, Key 

West, Fla 1,251; ii,1566 

yod, Cape, Mass., removal of wreck off, near Orleans i, 63, 859 

)od, Cape, Ship Canal, Mass., examination of ai>proaches to i, 64, 864 

?old Spring Bay, N. T., examination for connecting Lloyds Harbor with . . i, 139, 1165 
^oldwater River, Miss., examination of i, 310; iii, 1943 
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Colondo. DiiiMUuft of the. reconuMnBees aad exploimtions in.. 1.547: ^ 

loloradoRivM-.Ariz^cuaiiiiatiooof i,4>7;r 

Colombia. iVpwtBetit «f tbe» reeouMMMBccs and explormtions in. .. I, ^7: . 
Colnmbia. I»isirict of. ^«r District of Columbia. 
Co.aiiibia Ritct. < »ref(. and Waah. : 

Ikwt rmilvay becven Tha Dallaa Rapida and Celilo Falls, eoofltnct:-!! 

of ^^:^- 

Ca»« .v^« Canal. rooatmrtioB of i. .>*4: : 

Ca«4*^Ie« t'anaLoperatiDg and care of l.l'i'':j 

I>etVn«>-a of aioiitb of. ^ L' ' 

tfAOfinip .--- ................. ........ I-'*'.;: 

Intprovt p.'ent oCabore Celilo. Orefr 1.51*: 

i**.pn>veiiir-nt oCat Three Mile Rapids i,n<t.: : 

ln.pr»>v»-n.eiit of. bi»lov Portland. Orec -- LTt.;: 

In j»'OTen>ent of. below Too«;ne Point. Ore^ Lo-C: : 

Iniprnvt^ii^nt of. between Rock Island Rapids ssd Foster Crt^k 

KaP'.^ii i.'^IT: 

Iniprovemeat of. between TaneovTer, Wash., and moaih of 'WiIIan)»'T''' 

Ki\er i I, ■* 1, . 

lDM»roven»ent of month of ....... -.-.. L ■"•'-. : 

WnH'k V»ri«>w Ton^e Point, Oreg., remoral of -. Lc* -; ; 

t'oir.niI:iTi».ni»: 

K\ inir AX 'mil Anrreja. projects appropriations, ete 

I^w« for maint<?nsnce.ete.. of navigable waters 1. 1'^: r 

Tonipton t'r^ek. X. J., improvement of -- i. 

Cotiii..! ntNLinti. Xarrsginsett Bay, R. I., examination for channeltiiron:rh. i ^ 

I on«^'nh K.N rr. A U.. improvement of — - I, -'• .: 

1 onrv NI^n«i { harnei. New York Harbor, N. Y., examination of i. ' 

1 on^'v NLtmi Ctvek. N. Y. : 

l»r:-^* at Hnx'kkirn, const mctioB of........... . 

Kx »*i T.iii »n of I. •/ 

Tonif ir«H» K'ver **. T.. inipn>ven>ent of.... ...... .-.. I. 2il . '^ 

t friues'ir Harl»»»r. Ohio, improvement of. I. 4t I ; 

io uecti> tit Kiver. Conn., imp^»>^emeut of below Hartford . . :* 

« .. *'ti^, Jo^m /»*. schooner), nrmoval of wreck of - i. ' 

C«»: ('-ntDia Cre^'k. N.C. improTenient of I. :>L: :: 

i' nrin^enriesw e^tiriiate for examinations, sanreys. and. of rirersaod harln :s. 
Cot ir ;iin:r ct>n tracts: 

A" V:;h»'ny Kirer. Pa , k>«ks and dams . I, oo3: fi - 

lUw'on Hjir*»or. Ms^ss i. ' 

r -^ilo Harbor. N. Y 1.4 >^: :• 

C" 1 ;»-o Kiver. Ill I.4I1: r . 

Chn-itLUia River, IVI i, l-V..- i 

CieveKiiui Harbor. Ohio i,4.>: iv 

Columbia River. Oreg.. Cascades Canal I, Zi*'*: r> 

Ciim'terland Kirer above Nashville. Tenn........ ....... 1.344: i:i - 

CiiniUerland S*>nnti. Ga ... Ll^^*: U 

IVi iware Hav. Del., harbor of lefnge i, 14V»: i: 

iVLkwjire River at Philadelphia, Pa., and Camden, K. J i. 144: i: 

1> I'lih Harbor. Minn i,;^n5: ::: - 

I>-:i.kirk HArlK>r, N. Y I,4*>4: r 

F.»lis of Obio River at Louisville, Ky i.3t>4: ii: - 

Fort tti cations 

Galve»tou Harbor, Tex i.:?i*2: n 

Gray9 Harbor and bar entrance. Wash .. l,5«**: iv 

4ire.it Lakes, channels in connecting waters of I,4;i3: P . 

H!i«i94>n Kiver. X. Y L l'^^ 

H mbttlilt H:»rl>or snd Bay. Cal 1,492: n 

II! Dois anil Mi<Jidasippi Canal. 111..................... .. I. 41S: n . 

liiil! ma Chnie. Kalis of Ohio River I.3IU: ii: - 

Kentucky Kiver. Ky 1,373: in - 

K»- ween aw Kay to Lake Snperior. 51ich., waterway from I, 3^: u; . 

Milwaukee. \v'i«., harNir of refnge 1 l,4l»'J: iv.. 

>lt^T<isippi Rtver. between Minsonri Rirer and St. PlMiL Mian ... i, 322: ii:.. 

M!-v«t:v«}ppi River, between Ohio and Missonri rivers ..... 1.31^: ii... 

M WNisjiippi River, between Ohio River and Head of Pas s es i. r>2r>: v. . 

Mi-isiwippi Kiver. Vick»l»urg Harbor, Hisa i,^>i; ii:. 

M:vM>ari Kiver. below Sionx City. Iowa........... 1.527; VL -^ 

M.'uile HarlK>r. Ala 1.263: ii. 

Monongaheia Kiver, W.Va. and Pa I,^!>; in.- 
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: inning contracts — ^Continued. 

^iarTagal1sett Bay, R. I 1,74,908 

Newtowu Creek, N.Y 1,128,1125 

New York Harbor, N. Y., Bay Ridge, Red Hook, and Buttermilk chan- 
nels 1,125,1117 

Now Y-ork Harbor, N.Y., Newtown Creek 1,128,1125 

Northern and Northwestern Lakes, channels in connecting waters 

of 1,435; IV, 2955 

Oakland Harbor, Cal i,484; iv,3327 

Ohio River, Dams Nos.2,3.4,5,and 6 ...,. i,356; in, 2358 

Ohio Kiver, Falls of, at Louisville, Ky., including Indiana Chute, i, 364 ; in, 2441 

l^laqnemine Bayou, La i, 282; ir. 1759 

l*oiiit Judith, R. L. harbor of refuge 1,77,918 

1 Portland Harbor, Me., including Back Cove i, 37, 790 

I'rovidence River, R. I 1,74,908 

Rivers and harbors i,22 

liockland Harbor, Me i, 33, 783 

Sabine Pass, Tex., harbor at i, 288 ; ir, 1 771 

Savannah Harbor.Ga i,224; ii, 1493 

Superior Harbor, Wis i,386; iii, 2592 

Superior Lake to Keweenaw Bay, Mich., waterway from i, 389; in, 2608 

Vicksburg Harbor. Mifls i,306; in, 1927 

^Vilhlruotte River above Portland, Oreg i,506; iv, 3129 

Wilmington Harbor. Cal i, 486; iv, 3335 

Wilmington Harbor, Del i, 155; ii, 1250 

Winyah Bay,S.C i,217; ii, 1452 

Y'anihill River, Oreg 1,506; iv,3429 

Y'aquiua Bay, Oreg 1,499; I v, 3394 

Yazoo River, Miss., mouth of 1,806; in, 1927 

lit rncts, continuing. iSe« Continuing contracts. 

:>per Creek, N. J., improvement of i, 152; ii, 1223 

iper River, 8. C, establishment of harbor lines in 1^23; ii, 1487 

f>sa Kiver, Ga. and Ala. : 

Improvement of i, 261 ; ii, 1642 

Improvement of, between Rome, Ga., and East Tennessee, Virginia and 

(Georgia Railroad Bridge i, 261 ; ii, 1642 

Improvemeut of, between Wetumka, Ala., and East Tennessee, Virginia 

and Georgia Railroad Bridge i,262; ii, 1647 

Operatiiig and care of locks and damson i, 262; ii, 1654 

08 Bay, Oreg. : 

Improvement of entrance and harbor i, 496; iv, 3384 

Improvement of harbor by dredging i>497; iv,3387 

OS Kiver, Oreg., improvement of 1,498; iv,8388 

»quille River, Oreg. : 

Improvement of, between Coquille City and Myrtle Point i, 496; iv, 3383 

Improvement of mouth i,4»55 iv,3380 

irporations, occupancy or injury of public structures by i, 24, 536; vi, 3981 

>rpH of Engineers : 

Changes during the year i, 3 

Laws of Fifty-fourth Congress, second session, and Fifty -fiffch Congress, 

first session, affecting the vi, 4161, 4197 

Number and distribution of officers i, 3 

Officers detached 1, 4 

orpus Christi Channel, Tex., construction of bridge across i, 530 

08 Cob Harbor, Conn., improvement of i, 102, 969 

onrtableau Bayou, La. , improvement of i, 283 ; ii, 1762 

owlitz River, Wash., improvement of , i,520; iv,3463 

rystal Kiver, Fla., examination of 1,252; il, 1580 

umberlnnd River, Tenn. and Ky. : 

Gauging 1,23,309; in, 1936 

Improvement of, above Nashville, Tenn i, 344 ; in, 2223 

Improvement of, below Nashville, Tenn i, 342 ; in, 2220 

Survey of mouth of i,347; in, 2242 

'muberland Sound, Ga. and Fla. : 

Defenses of 1,17,700 

Improvement of i, 235; n, 1526 

Jnrreut River, Ark. and Mo., improvement of i|314; in, 1978 

)nrrituck Sound, N. C, improvement of waterway through i, 195; |i, 1374 

/urtis Bay, Md., improvement of channel in Patapsco River to i, 17^; ii, 1306 

/nt-off, Apalachieola River, Fla., improvement of i, 254 ; ii, 1609 
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Coyahoga River, Ohio. 8m Cleveiand Harbor. 

CyprcM BayoQ, Tex. and La., improT«ment of 1*301; l: 

I>. 

Dalles Rapids, The, Colnmbta Rirer, Oreg. and Wash., conBtmction of boat 
railway to Celilo Fall* i,5i^; - 

Dame: 

Set aUo Canals. 

Form of water surface backed np X^j, in running streams l 

D'Arbonne Bayon, La., obstmction of, by raftsmen 

Darien Harbor, C>a. : 

Improvement of i,229: : 

Removal of wreck in x,237: 

Davis Island Dam, Ohio River, Pa., operating and care i, ^56: ; 

DefeoscB, seacoast. See Fortifications. 

De iiraeee, Sjflvia (steamer), removal of wreck of i, 5(i2: . 

Delaware Bay, N. J. and Del. : 

Pelaware Kreakwater, Del., eonstmction of 1,14^: 

Harbor of refoge, construction of Lllv. . 

Pier near Lewes, Del., eonstmction of 1,147. 

Waterway to Chincoteagne Bay, Va., improvement of i. Id:: : : 

Wivck near Ship John Ught, removal of 

Delaware. Breakwater, Del., eonstmction of i,l^;: 

Delttwaie Kiver, N. J., Pa., and Del. : 

Defenses of lT. 

Dike at Fort Mifflin, Pa., rebuilding of 

Dike at Woodbury Creek, rebuilding of 1,152,639:: 

MHrcnshook, Pa., improvement of ice harbor at i, 146: . 

IMiiladelphia, Pa., improvement above and below i, U:!: i 

Philadelphia, Pa., and Camden, N. J., improvement between i, 144: l 

Wreck opposite League Island, Pa., removal of i, 153: . 

Delta Cooperage Company, bridge of 

Delta Point, La., improvement of harbor at^ by Mississippi River Commis- 
sion 1,525: '■' 

Dennis Creek, N. J., improvement of. 1,131;/. 

Deuton, Md., construction of bridge across Choptank Riv^r at 

D«|Mit, Engineer, Willets Point,N. Y l6.- 

Des Moines Rapids Canal and Dry Dock, Mississippi River, operating and 

careof i,323: n:. 

Des Moines River, Iowa and Mo., survey of Egyptian Levee, along.. i,325; ui . i 

Des Plaines River, IlL, examination of i,42i;/i 

Detroit, Mich., reconstruction of bridge across Detroit River, by city of.... 

Detroit River, Mich. : i 

Bridge at Detroit, reconstruction of ! 

Improvement of iy449: i^ 

Dexter, N. Y., examination of Black River to harbor at i,i82; i^ I 

District of Columbia : 

See alec Washington, D. C. . 

Public buildings and grounds and Washington Monument. . i, 542; vi, 40:^ • ' 
Washington Aqueduct, increasing water supply of city of Washing- 
ton 1,540; n^ 

Washington Aqueduct, maintenance and repair of. i, 537 ; vi 

Washington Aoueduct, raising height of Great Falls Dam i, 540; r; - 

Dividing Creek, Md. See La Trappe River. 

Dividing Creek, N.J., examination of i,154;ilJ 

Division engineers '-^ 

Divisions, engineer 

Doboy Bar, Ga., survey of 1,237: n 

Dop River, Miss., survey of i,276;/- ' 

Dredge boats on Upper Mississippi River, operation of. i, 23,321; lU-* 

Duck (reek, Del. See Smyrna River. 

Duck Island Harbor, Conn., conatmction of harbor of refuge at H^' 

Duliitb, Minn.: 

Bridge across St. Louis River to Superior, Wis., oonstruction of i 

Harbor linee at, modification of 1,23; w-' 

Improvement of harbor at 1,386; m- 

Improvement of channels in connecting waters of Great Lakea between 
Buffalo, Chicago, and i, 435; /» -; j 

Duluth Street Railway Company, bridge of i 
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kirk Harbor, N. T., improvement of h^^'j iv,310a 

'amisb liWer, Wash., improyement of i^^ll; iv, 3438 

bury Beach, Mass. See Dnxborj Harbor, 
bury Harbor, Mass.: 

KxaminutioQ of 1,63,860 

Bxamiuatiou of Diixbary Beach •. 1,64,862 

E, 

.8, James B., improyement of South Pass, Mississippi Rirer, by represent- 
atives of 1,25,277; ii, 1731 

t Chester Creek, N. Y. : 

Examination of i, 140, 1175 

Improvement of 1,118,1089 

itorn Branch, Elizabeth River, Va. See Elizabeth Hiver. 
it River, Ga. See Brunswick Harbor. 
It River, N.Y.: 

Bi-idfce at New York City, construction of i,532 

Examination of Wallabont Channel 1,115,1047 

Harbor lines at New York City, establishment of 1, 23, 1081 

Improvement of 1,111,1026 

Bt River, Wis., coustruction of bridge across, at Green Bay i, 532 

8t River Bridge Company, bridge of 1,532 

gartown, Marthas Vineyard, Mass., improvement of inner harbor at i, 68, 890 

ge water, N. J., removal of wreck in Hudson River, below i, 114, 1040 

:yptian Levee, Des Moines River, Iowa and Mo., survey of i, 325; iii, 2124 

izabeth River, N. J. : 

Improvement of 1,131,1134 

Survey of 1,141,1185 

izabeth River, Va. : 

Bridge across Southern Branch at Norfolk, construction of i, 533 

Norfolk Harbor and its approaches, improvement of i, 190; ii, 1353 

Waterway to Albemarle Sound, N. C., improvement of i, 195; ii, 1374 

Western Branch, improvement of 1,191; ii, 1365 

Wreck in Southern branch, removal of i, 198; if, 1380 

Ik River, W. Va., improvement of i, 380; iii, 2565 

lliott Bay, Wash., improvement of waterway via i, 513 ; iv, 3445 

ills Island, New York Harbor. N. Y., modification of harbor lines at i, 23, 1075 

Usworth, Me., examination of Union River near i, 42, 800 

mbankments '. i,8 

mory River, Tenn, survey of, up to Harriman i, 354; ui,2316 

raplacements. See Fortifications. 

mployees injured while engaged upon public works, necessity of legislation 

for relief of i,25 

Ingineer Depot, Willets Point, N.Y 1,6,22,574 

Ingineer divisions i,25 

Sngineers, Battalion of 1,6,22,570 

Jngineer School, Willets Point, N. Y 1,5,22,562 

i^ngineers, Corps of. See Corps of Engineers. 

ilngineers, division i,26 

fingineers, Office of the Chief of i,550 

Sngineers, The Board of 1,4,553 

EnterprUe (schooner), removal of wreck of i, 80, 927 

Brie Basin, Black Rock Harbor, N. Y., survey of Buffalo entrance to. . i, 473 ; iv, 3245 
Erie Canal, N.Y.: 

Preservation of bench marks along i,546; yi,4122 

Widening locks of, to permit passage of war vessels i, 473 ; i v, 3250 

Erie Harbor, Pa. : 

Harbor lines in Presque Isle Bay, establishment of i, 24 ; iv, 3265 

Improvement of i,463; iv, 3097 

Survey of i,473; iv,3237 

Water levels 1,547; vi, 4127, 4128 

Wrecks in, removal of i, 472 

Erie Lake: 

See alto Northern and Northwestern Lakes. 

Defenses on ',7,20 

Examination of shoals in 1,547; vi,4123 

Water levels i,547; vi, 4127, 4128 

Escambia River, Fla., improvement of i,259; ii, 1631 
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EmuiaIm, Mtoh^ water 10T6U ftt 1,5*7; Yi,i]Tu'c 

EaopiM Creek, N. T. 80$ Svigerties Hxrbor. 

Eeeex Conatj, Mms., bridge of r 

Eeeez RiTrer,lfMe.,iaiproTeiiieot of i,^.\ 

EetiniAtee: 

Califomift DArle Commiaeion l-..^ 

Engineer Depot, Willete Point, N. X 

Fortifieetione :^ 

MiMiwippi RiTrerCommiteion 1 . 

MiMonri River Commiaeion l . 

New York Harbor, N.T., snperrision of iV 

Northern Mid Northweetem Lakes l\ 

Public btiildincs and groanda, and Washington Mouament, D. C i - 

Ri vera and harbors, examinations, surveys, etc. , of i '. 

Rivera and harbors, improvement of 

8nrve^a and reconnaissances in military departments, and for maps — i 

NVaahtngton Aquednct, D. C, maintenance and repair of i '• 

Wimhinffton Monument^ D. C, care and maintenance of 

EnreWji llarT»or, CaK, examination of 1t*^» i^- -~ 

KviTi'tt llarlwr, Wash., improvement of 1,515; iv.:h,' 

Kxa mi nations: 

(Compilation relative to surveys and i'--- 

Ksfiiiiate for Riirveys, contingencies, and, of rivers and harbors L'.> 

Kxi'ter Kiver, N. H., survey of, from month to upper bridge iu Exeter.. ..^.. i.4l'> 

KxplorutiouH and reconnaiasanoes in military departments. i, 547, vi^u . 

F. 

Kairbavt^n Harbor. Mass. See New Bedford Harbor. 

rniriMii't Harbor, Ohio, improvement of i,459; iv.?»v: 

Kaliii, Hogii<«, La., improvement of i,278; n.r' 

Fall liivcr Harbor, Mass., survey of i.*i ' 

Kalla of Ohio River, Lontsville, Ky., improvement of 1.364; iii..V^ 

Tar Uockaway, X. Y., examination of channels to Inwood and i* 140.11' 

Ffutber River, Cal. : 

improvement of i,490; iv,:v 

Improvement of, by California l)^bris Commission i, 528 ; vi, "^^ 

Fernan<liiia, FMa., improvement of waterway to Savannah, Oa i, 236: IL iV 

Kifthinn Creek, N. C, improvement of i, 200; 11, 1>*" 

Fii»h Island, New Bedford Harbor, Mass. See New Bedford Harbor. 
Five Mile Creek, Ala. : 

Kxami nation for canal to Black Warrior River i, 275 ; 11, 1'"^ 

Survey for canal to Black Warrior River i,275; al'j 

Five Mile River Harbor, Conn., improvement of i, 100, fe 

Flag l^ake and River^ Wis. See Portwing Harbor. 

Flathead River, Mont., improvement of i, 522; iv,'^l>> 

Flint Kiver, Ga., improvement of i, 255; ill^l- 

Florida: 

Defenses of coast of 1, 7, 17, 18, 702, TU 

Obstruction of navigable waters in, b v the water hyacinth ^''^' 

Flushing Bay, N.Y.: 

Kx aniination of channel connecting Newtown Creek and i, 1^9, U^^ 

Improvement of 1, 123,llt»^ 

Forked Deer River, Tenn. : 

Improvement of L 34^1,^11; iHt'^-l' 

Survey of 1,347; iii.22:>i 

Fort Hamilton, New York Harbor, N. Y., removal of wreck below i, ^4. K^ 

Fortifications: 

Appropriations ^'^ 

Con tinning con tracts.... l? 

KHtimates ^2: 

New works ^'^ 

PreHervation and repair of ^^ 

Projects I.".'^^^ 

Sea walls and embankments ^\ 

Sites for, acquisition of ^'' 

Submarine mines ^-^^ 

Fort McHenry, Baltimore Harbor, Md. : 

Removal of wreck off 1, 174; w.^^^' 

Sea wall at ijlS.esy 
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larion, Fla., preservation and repair of i, 17, 703 

liAlin, Pa.^rebnildingdikeat 1,638 

lonroe, Va., sewerage system at 1,16,663 

toTitgomery, N. Y., preservation and repair of i, 744 

fia^ara, N. r^, sea wall at 1,20,743 

)chi]yler, N. I ., sea wall at i,611 

«niith, Ark. : 

jprovement of Arkansas River at '>31l; iii, 1952 

irvey of Arkansas River at a i, 316; iii, 1989 

;iver, Wis. : 

ridge across United States canal at Appleton, construction of i, 532 

rid <;e at Green Bay, construction of 1, 532 

ridge at Menaslia, 'construction of 1,533 

nprovemeutof 1,406; iv,2709 

nprovenieut of Green Bay Harbor i, 395 ; iv, 2657 

])erating and care of locks and dams on i, 407 ; iv, 2719 

wfort. Me., examination for removal of wreck in Marsh River i, 43, 801 

c fort, Mich. , improvement of harbor at 1, 432 ; iv, 2939 

ricka, Marie (fibip), removal of wreck of, flrom Man of War Harbor, 

Key Wcst,Fla 1,351; n,1666 

•li Broad River, Teun. : 

inprovementof 1,352; ill, 2308 

iijury to training walls vi, 3983 

d, Lottie E, (schooner), removal of wreck of ii, 1227 

►n, Ark. : 

mprovement of Red River above 1,300; in, 1895 

mprovemeut of Red River below 1,299; in, 1877 

G. 

la River, 111., operating and care of lock and dam on 1,323: ni,2109 

eston and Brazos Canal, Tex., examination of i, 298 ; ii, 1809 

Bston and Brazos Navigation Company, examination of canal of. i, 298; ii, 1809 
eston Bay and Harbor, Tex.: 

Talventon Bay, examination of channel to Brazos River i, 296; ii, 1809 

«a1 voston Bay, improvement of ship channel in 1, 294 ; ii, 1803 

5alvc8ton Harbor, defenses of 1,7,19,737 

]ralve&ton Harbor, improvement of 1,292; ii, 1793 

jal veston Island, survey at easterly end of i, 298 ; ii. 1813 

Siorgan Canal, operating and care of i, 298; ii,1808 

Vforgan Cut and Canal, improvement of 1^294; ii, 1803 

West Galveston Bay, improvement of channel in i, 295 ; ii, 1804 

eston Island, Tex., survey at easterly end of i, 298 ; ii, 1813 

onade River, Mo., improvement of, by Missouri River Commission, i, 527 ; vi, 8837 

5ing: 

See also Hydraulics. 

Columbia River, Oreg. and Wash i,607; iv,3432 

Mississippi River and tribntaries 1,23,309; in, 1936 

Mississippi River at St. Paul, Minn i,332; in, 2164 

Northern and Northwestern Lakes i>547; vi,4127 

ley River, W. Va., improvement of 1,380; in, 2564 

oey Channel, New York Harbor, N. Y. ! 

Improvement of 1,113; 1031 

Removal of wreck in 1,114; 1039 

esee River, N. Y. See Charlotte Harbor. 

rge Lake, St. Johns River, Fla. See Volusia Bar. 

rges River. Me., improvement of 1,35,785 

rgetowD, D. C. See Washington. 

I gi a, defenses of coast of 1,7,17,700 

icove Harbor, N. Y., improvement of i, 122,1103 

iicester Harbor, Mass., improvement of i, 49, 835 

hen Creek, N. J., improvement of i.... i, 163; li, 1225 

ernor Marvin (steamer), removal of wreck of i, 251 ; ii, 1566 

ernors Igland, New York Harbor, N. Y., survey of channel between the 

Battery and 1,141,1183 

Taniig Bay channels, New York Harbor, N. Y. : 

Improvement of 1,125,1117 

Survey of 1,140,1177 

ivanus Canal, New York Harbor, N. Y. : 

Improvement of • 1)125, 1118 

Removal of wreck in 1,138,1158 
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Gowftoas Creek, New York Hftrbor, K. Y.: 

ImproTeineDt of ehMinel in Ll?! , 

Snrvey of UUL 

Orand Haven Harbor, Mieh., improTement of 1,427: it. 

Grand l«ake, I^., improvement of 1,285; r. 

Grand Maraia, Mieh., improvement of harbor of refuge at l392;el 

Grand Marnia, Minn., improyement of harbor at 1,3^; m. 

Grand Rapida, Wabaah Kiver, Ind. and 111., operating and care of 

lock and dam at 1,388; ni. 

Grand River, La., improyement of Ii282;d 

Grand River, Mirb. : 

Improvement of - 1,428; r. 

Imiiroventent of Grand Haven Harbor 1,427; it. 

Grand Hi\er, Ohio. See Fairport Harbor. 

(ira»»f^ .\Wrto de (Ateamer), removal of wreck of 1,502; it 

(rruvH Hnrbor, Wanh., improvement of. and bar entrance..... i,509;r 

(•Teat K«»: Harbor Inlet, N. J., removal of wreeka in 1,153: r_ 

(treat KalUDani, Totomac River, raiaing height of 1,540; \l.. 

(treat Harbor, \Voo<Ik Hole, Maaa. Se$ Wooda Hole ChauneL 
Great Kaimwbu River, W. Va.: 

Iiiif>ro\eii)eiit of 1,381; k:. 

Iiiiiii> to «-orkH. and unlawful deposita in • y. 

0)»erntit)g and care of locka and dama on 1,383; m/ 

Great I. akin: 

DefvtiM'H of |iort« in New York — i,"-' 

Kxaiiiiiiatioii for Hbip canal to Hudaon River 1,472: iv 

Imiirovement of cbannela in connecting water* of ti^^j: r< . 

Surve\H, niid correcting, printing, and laaniug of charta 1,544: t 

Wnter le>elH i,547: v: 

Oreut re«lee River, 8. C, improvement of i,216:i: 

(trent Salt Pond, lilook Inland, R. I., improvement of J" 

Great Sojlim Hay, N. V. : 

liiiprovemeiit of harbor at - i,475: iv 

I'm* and ocenpancy of pier .- y[ 

Grceu May, Mich., water levela at Eacanaba i|547j vi,4ir; 

Green Hay, city of, Wia. : 

CoDHtruetion of bridgea acroea Kaat and Fox rivers, by •.•• ' 

Improvement of harbor at i,395;iy. 

Green Jacket 8boal, Providence River, R. I., removal of i'"' 

Green River, Ky. : 

Improvement o( above month of Big Barren River (Lock and Dam 
No. 6) 1.370; II 

Operating and oare of locks and duns on 1,370; ul. 

Reconhtmetion of Lock No. 2, at Rnmaey 1,369; ul. 

Survey at month of, for new lock and dam i,373;ni.. 

Greenville Harbor, Mias., improvement of, by Miaaiaaippi BiTor Commift- 

aion i|525; v 

Greenwich Harlior, Conn., improvement of J?^ '. 

GroHfletete Bayon, La., examination of 1,292: ii. 

Gulf port, Mian., examinations for channel to Ship laland Harbor and Gulf 

of Mexico ; i,:?T6:il 

Gulf Btatea, obstruction of navigable watera in, by the water hyacinth.... 

Gull Lake, Minn., oonntruction of reeervoir at 1,326; in- 

Giina. See KortiBcationa. 

Garnet Rock, Plymouth Harbor, Maaa., examination of i>' 

Guyandotte River, W. Va., improvement of 1,378; in.. 

H. 

Hagen, l?oif (barge), removal of wreck of ^^Hll'^ 

Hamilton, Fort, New York Harbor, N. Y., removal of wreck below i|iw 

Hampton Roads, Va.: ^ 

Deftnsesof ^' ^^ 

Removal of wrecks in 1,198; d.| 

Harbor lines, establishment of .-•• 

Allooez Bay, Wia ^S^^'\\ 

ARhley River, 8. C 1,23; n) 

Boston Harbor, Maaa ^" . 

Bridgeport, Conn '»;;„ 

Cambridge, Maaa V- 
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)or lines, establishraent of— Coiitiuned. 

:Jharle8 Kiver at Cambridge, Mass - 1,23,881 

Jharleaton Harbor, 8. C i,23; ii, 1487 

hooper River, 8.C •-.-. i,23; ii, 1487 

>uluth Harbor, Minn i,23; iii,2647 

•:a8tUiveratNewYork,N.Y 1,23,1081 

•:ili8 Island, New York Harbor, N. Y 1,23,1075 

:riH Marbor,Pa i,24; iv,3265 

larlem River, N.Y 1,23,1077 

iudson River at New York, N. Y 1,23,1067,1070 

Cewaiinee Harbor, Wis i,24; iv,2785 

;ew York Harbor. N. Y i,23, 1067, 1070, 1075, 1077, 1081 

)lynipia Harbor, Wash 1,24; iv,3484 

ipnyten Duyvil Creek, N. Y 1,28,1077 

Superior Bay, Minn, and Wis i,23; in, 2617 

juperior Harbor, Wis 1,23; iii,2647 

Vankeflfan Harbor, 111 i,24; iv,2786 

tors and rivers. See Rivers and harbors, 
em River, N. Y. : 

Jridge obstrncting, at New York City i,536 

bridges across, location and characteristics of i, 1024 

larbor lines at New York City, modification of i, 23, 1077 

niprovement of i, 1 10, 1019 

r>we River, N. C, improvement of waterway via i,204; ii,1395 

nseeket River, Me., survey of 1,44,815 

ford, Conn., improvement of Connecticut River below 1,86,948 

Slough, Wash., improvement of i,511; iv,3438 

'e de Grace, Md., improvement of Susquehanna River above and be- 

V 1,163; 11,1272 

Lake Channel, 8t. Marys River, Mich., improvement of i,439; iv,3006 

tea J John C. (schooner), removal of wreck of 1, 198 ; ii, 1379 

na Harbor, Ark., improvement of, by Mississippi River Commission . i, 525 ; v, 3505 

Gate, East River, N. Y., improvement of 1,111,1026 

patead, N. Y. : 

?ec also Glencove Harbor. 

Jonstrnction of bridge across Long Beach Channel, by town of i, 533 

lerson Harbor, N. Y., removal of wreck in i, 482 ; iv, 3304 

Island, Allegheny River, Pa., construction of lock and dam at. 1,363; in, 2428 

>brand t Bayou, Tex., construction of bridge across i, 533 

boro Bay, FJa., examination of i|252; ii, 1574 

iboro River, Fla. : 

^Examination of, up to Tampa i,252; ii, 1574 

lemoval of wreck in, at Tampa i>251; ii, 1566 

insburg, N. Y., construction of bridge across St. Lawrence River near. i, 531 
md (Black Lake) Harbor, Mich.: 

[niprovement of i, 426; iv,2916 

Survey of 1,435; iv,2950 

»a.V, L. (schooner), removal of wreck of i, 42, 798 

ochitto River, Miss., examination of i, 291 ; ii, 1777 

k Island Pass and Harbor, Miss. : 

niprovement of Horn Island Pass 1,270; ii, 1693 

Purvey of 1,276; 11,1716 

e, ff'iZiiam (tug), removal of wreck of 1,138.1158 

(atonic River, Conn. : 

mprovement of 1,92,956 

survey of 1,105,979 

(ton, East and West Texas Railway Company, bridge of i,534 

»on River, N. Y. and N. J. : 

Examination for ship canal to Great Lakes i, 472 ; i v, 3128 

Examination of Nyack Harbor, N. Y..1 1,115,1044 

flarbor lines at New York, N. Y., modification of. i, 23, 1067, 1070 

[mprovement of, between Coxsackie and Troy, N. Y i, 106, 996 

[niprovement of Peekskill Harbor, N. Y 1,109,1016 

iV recks at Jersey City and Edgewater, N. J., removal of. i, 114, 1039, 1040 

I bold t Harbor and Bay, Cal. : 

['Examination of Eureka Harbor i, 494; iv, 3377 

[mprovement of 1,492: iv,3366 

tiiigton Harbor, N. Y., improvement of 1,121,1100 

>n Harbor, Ohio, improvement of i>455; IY,3064 



16 IHDEX. 

HoroD Lake: 

See fl/«o Northern and Noithweatem Lakes. 

lmpro%'ament of harbor of refuge aft Sand Beach, Mich 1.444: it 

Wjit«r lev^lH.*. lMT:v 

Hnron Hiver, Mich., examination of 1,451;: 

H3 acintb, wnttr. olnitmetion of navigable Southern riTers by the 

Hyanuis. Matn, impro%-enient of harbor of refuge at L-* 

11 > drnnlic milling in California. StB Califwnia Mbria Commission. 
H><Iruiili«'K: 

.Vf 4|/m Gauging. 

Konu of water surface backed up by dams in running streams r: . 

I. 

IlHTville Parish, La., bridf^e of 

Illinois and Mis««i88tppi Canal, III. : 

Coustnirtion of 1.41*; r . 

()|»erating ami cnre of canal aronnd rapids of Rock Hiver i,4:K): : . 

Illinois Hi\cr, 111.: 

KvaniiuMtion of l421;: 

Improvement of i.4r»; . . 

0|Mfrating and care of Lagrange and Kampsville locks and dams. L 417: v 
Indiana Chute, Falls of Ohio Ri%'er, Louisville, Ky., improvtMiieiiC of. i,lV4: ::. . < 

Indian River, Fla., improTrment of i, L'4i': ^ 

Indian River Bay. Del., improvement of waterway via i,ltj2: ii- 
IudtAn River Inlet, Fla. See Indian River. 

Individuals, occupancy or injury of pablic stmctnrt'S by i,24..33^: r. 

Injury to utructures built by the United States i,24,5of); v: 

Inland waterwayii. See Waterways. 

Inner Heach, Hempstead, N. Y., constraction of bridge to Bamam Island.. 

luftide ntutes. See Wsterways. 

Internal waterways. See Waterways. 

In wo4nI. N. Y., examination of channels to Far Rockaway and lli* ' 

Isle of Wight Bay, Md., improvement of waterway via i,liS2: n.' 

J. 

Jackeon^ Andrew (barge), removal of wreck of 1.IU 

James River, Va. : 

Improvement of i, 1?^; n.^ 

Protection of .Jamestown Island i. l^V:i:' 

Janie.Htown Island, James River, Va., protection of i, 1?^: il: 

Jeauerette, I^.. conitruction of bridge across Bayou Teche, by town of.... i 

Jt'HerHon CouDty, Tex., bridge of '^' 

Jennin^H, Mont., survey of Kootenai River above uTy'IA: V' 

Jersey City, N. J., removal of wreck in Hudsou River at 1. 1!^ 

Johnion, Hatjtr (canal boat), remo\alof wreck of i. Hi ■ 

Judith. Point, R. I. : 

Construction of harbor of refuge at Lf 

Iinproveiiient of entrance to Point Judith Pond L~^ 

Survey ot easterly breakwater to shore ^^^ 

Jupiter In N't. Fla.: 

Kxaininntion of ••........ i.2r>l: n 

luipiuvi'uient of 1,242; ill 

K. 

Ka1nm:(70o River. Mich.: 

IinpfOveiiK'nt of - 1. 4:?6; iv." 

IinprovfiiuMit of Saiiffatiirk Harbor l425;1V.- 

Kainp«»ville Ltu k and l>aiu. Illintus River, 111., operating and care of. 1.417; n -^ 

Kan»a8 City, < »Hreola and Southern Railway Company, bridge of 

Kaunas City. Slice veport and Gulf Railway Company, bridge of ' 

Kt'iuluhkeu'ir Kiver. Me., Btirvey of mouth of i'^' 

Ktniieb«r River. Me.: 

l>e fences of -. — J:. 

IiiipiovemfiU of ., --- .^- i*'^' 

Ktnntthi, }fanjntet schi>oner), removal of wreck of 1.174; n. 

Keuo^h;» HailKjr, Wis. : 

linproveiiH'Ut of 1,401: iv .; 

Survey of lJCJ*; n - 

Cse and oi'Ciipancy of south pier ^i- ' 
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ucky River, Ky. : 

mproyement of 1,373; in, 2513 

)perating and cure of locks and dams on i,375; iii, 2519 

lUDoe Harbor, Wis. : 

larbor lines at. establishment of i,24; iy,2785 

mprovementof 1,399; iv,2675 

)enaw Bay, Mich., improvement and operating and care of waterway to 

Lake Superior 1,389,390; in, 2608 

^enaw Point, Mich., waterway across. See Keweenaw Bay. 

•ort Harbor,M. J., Improvement of 1,135,1147 

West Harbor, Fla.: 

)efen8esat 1,7,17,703 

mprovement of northwest entrance of 1, 244 ; ii, 1555 

Vrecks in Man of War Harbor, removal of i, 251 ; ii, 1566 

ston, Tenn.^ oonstrnotion of bridge across Clinch River at i, 530 

ickinick River, Wis., construction of bridges across, at Milwaukee i, 533 

>ry. Me., construction of bridges to Badgers Island and York i, 534 

enai River, Idaho and Mont. : 

mprovement of, between Bonners Ferry, and international bound- 
ary 1,521; iv,8467 

{urvey of, above Jennings, Mont 1,523; iy,3482 

Ii. 

rosse Harbor, Wis. : 

mprovementof i, 322; iii,2059 

jurvey of i,325: iii,2116 

nrche Bayou, La., improvement of i,28l; ii, 1757 

ange Lock and Dam, Illinois River, 111., operating and care of.. 1^417; iy,2822 

» Charles, La., construction of bridge across Calcasieu River at i, 531 

) City, Ark., construction of bridge across Lake St. Francis near 1,531 

«, Great. See Northern and North wentem Lakes. 
) Shore and Michigan Southern Railway Company : 

bridge of, at Ashtabula, Ohio i,534 

3ridge of, at Toledo, Ohio i,531 

«, Northern and Northwestern. See Northern and Northwestern Lakes, 
rappe River, Md. : 

mprovement of i, 165; n, 1276 

Jurveyof i|171; u,1295 

Uf Annie {tag), removal of wreck of i,472 

i: 

Compilation of^ for maintenance of navigable waters it 24 ; vi, 4137 

rifty-fonrth Conffress, second session, and Fifty-fifth Congress, first ses- 
sion, affecting Corps of Engineers vi, 4151, 4197 

Necessity of, for relief of injured employees on public works i, 25 

River, Miss., improvement of i»272; ii, 1697 

ue Island, Pa., removal of wreck in Delaware River opposite .... i, 153; u, 1227 
h Lake, Minn. : 

)peratingand care of reservoir at 1,328; in, 2142 

Reservoir at i,326; in,2137 

slation. See Laws. 

)n Creek. Staten Island, N. T. See Staten Island— New Jersey channel. 

rt, J. B., bridge of 1,584 

sa Fork, Big Sandy River, Ky ., improvement of i, 376 ; ui, 2529 

38, Del. : 

illonstruction of iron pier in Delaware Bay, near !» 1^7 ; ii, 1213 

improvement of waterway ftom Chincoteague Bay, Ya., to Delaware 

Bay, near i,162; u,1270 

is River, Wash. : 

Sxamination of North Fork, to head of navigation 1, 523 ; lY, 3468 

Survey of, up to Lacenter i,523; iv,3473 

Mtj Henry (schooner), removal of wreck of i, 198; ii, 1379 

e Assawaman Bay, Del., improvement of waterway via !> 162; ii, 1270 

e Harbor, Mass. See Woods Hole Channel. 

e Harbor, N. H. , improvement of harbor of refuge at 1,41, 796 

e Kanawha River, W. Ya. : 

improvement of i,384; ni,2582 

Operating and care of lock and dam on...'. 1,384; in, 2582 

e Pedee River, S. C, improvement of i^^I^; ii, 1444 

e Pigeon River, Tenn., improvement of i,352; in,2810 

BNO 97 2 
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Little Riv«r. La., betweM Seopini Cnt-off and Knox Point. 8^ Bed BiTflr, 

below Fulton, Ark. 
Little Rock, Ark. : 

IroproveDient of Arkansas Rirer at i^Stl; m,m. 

Surveyor Arkansas River at i,316; nL»»4 

Little Sodus Bay, N. Y., improyement of harbor at i, 475 ; iv. :r i 

LloytlH Harbor, N. Y., examination for conneoting Cohl Spring Bay with i, 13&. 1/ i 

Locks. Set Canals. | 

1 A^k'V woods F'oUy River, N. C. , improvement of i, 211 ; a 1; i 

LonK B(*aob Channel, Hempstead Harbor, N. Y., constrnction of bridge across, l : . . 

LoiiK Island, N. Y., defenses at i|7,W'^ : 

Isowf^ Island City, N. Y., alteration of bridge across Newtown Creek at l r •• 

LonK Island Sound, defenses of eastern entrance to ]:,7,12.h'' 

Lookout, Cape, harbor of refuse, N. C, snrvey of i,21S; ii,li 

I .orain, Ohio, improvement of Black River at i, 457 ; it, % : j 

Louisiana, obHtruction of navigable waters in, by the water hyacinth l.| 

l^onisville, Ky. : ! 

Improvement of Falls of Ohio River, inclndine Indiana Chate.. i, 364; ul'i^' 

i )perating and care of Louisville ana Portland Canal i , 366 ; nViV 

]x>ni8ville and Portland Canal, Ky.. operating and care of i, 366 ; m, 2; 

I^utre, Pass a, Mississippi River, closing crevasse in i^ 291 ; u, 17 

Lower Chipola River, Fla., improvement of h'^^\ itU' 

Lower Machodoc Creek, Va., improvement of i, 181; ii,i:^ 

Luh«*c Channel, Me., improvement of i/26. 

Ludiii^n Harbor, Mich. : 

Improvement of i, 430; iv,:^ 

Survey of 1,435; iv,2 

Lumber River, N. C. and 8. C, improvement of i, 214 ; n, 1« 

Lumberton Brauch, Rancocas River, N. J. S^e Rancocas River. 
Lynn Harbor* Mhsh. : 

Improvement of «. i^^ls 

Survey of - litw.!-" 

M. 1 

I 

MeHenry, Fort, Baltimore Harbor, Md. : 

Removal of wreck off i, 174; ii,l ■ 

Sea wall at 1,15/' 

Maobias River, Me., survey of, fh>m Machias to Macbiasport i, 43. ^ » 

Maohodoc ( Lower) Creek, Va., improvement of i, 181 ; ii, i; . \ 

Mo^'on Bnyon, La., improvement of 1,304; ui,l- 

Maine, defonses of coast of i, 7, 11.'^ 

Main ship channel, New York Harbor, N. Y., improvement of % i, 1 13. 1' 

Maintenance, operating, and care of certain public works, provision for i .^ 

Maiden River, Mass., improvement of i, .53. '^ 

Mamaroneck Harbor, N. Y., improvement of i« 117. 1 * 

Manasquan, N. J., construction of bridge across Manasquau River at i, ' 

Manasquan River, N. J., construction of bridge across, at Manasqnan i, ^ 

Manatee River, Fla., improvement of i>^8; n, !'• 

Manchac Bayou, La., improvement of i, 280; u^lT 

Manchester Harbor, Msss.: 

Improvement of i,51.r 

Survey of i, 64, 65, 866, v. 

ManiHtee Harbor, Mich., improvement of h^^y iv,iV 

Manitowoc Harbor, Wis. : 

Construction of city bridge across Manitowoc River i, '^ 

Improvement of i, 400; iv, 2»'V 

Manitowoc River, Wis. See Manitowoc Harbor. 

Man of War Harbor, Key West, Fla., removal of wrecks in >, 251 ; u. If- 

Manokin River, Md., improvement of i, 168; ii, \.>. 

Mai>s : 

Cb nrts. Northern and Northwestern Lakes i, 544 ; vi, 4' '^ 

EHti mates for publication of military and other i, "• 

Printing and (fistribution of, by Office of the Chief of Engineers i, o: 

Marhlehead Harbor, Mass.. survey of i, (xi. ^' 

A/ firrr/o (bark), removal or wreck of, from Man of War Harbor, Key West. 

Fla 1,251; iM> 

Marcnsliook, Pa., improvement of ice harbor in Delaware River at. - . i, 146 ; ii, li; 

Mare Island Strait, Cal., survev of 1,488; iv, 3^^^. 

Marianua, Tex., construction of bridge across Trinity River above i, Cv- 
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F^ederioka (ship), removal of wreck of, firom Man of War Harbor, Key 

West,Fla i,261; Ii,16e6 

»ii Conntv, Miss., bridge of 1,530 

m, Fort, Fla., preservation and repair of i, 17, 702 

iiette Bay, Mich. See Marquette Harbor, 
lie tie Harbor, Mich. : 

oiiBtructioD of harbor of refnge at Presque He Point i, 391 ; iii, 2688 ■ 

mprovement of i,391; iii,2615 

^^ater levels i,647; vi, 4127, 4129 

ii River, Me., examination for removal of wreck at Frankfort i, 43, 801 

iias Vineyard, Mass., improvement of inner harbor at £dgartowu i, 68, 890 

ifif Governor (steamer), removal of wreck of i, 261 ; ii, 1566 

a^chnsetts, defenses of southeast coast of 1,7,12,603 

Ekponi River, Ya., improvement of ly 185; ii, 1342 

[I wan Creek, N. J. : 

mprovement of 1,134,1145 

mprovement of Keyport Harbor i, 135,1147 

ituck Harbor, N. Y., improvement of if 119> 1096 

nee Bay and River, Ohio. See Toledo Harbor. 

phis Harbor, Tenn., improvement of, by Mississippi River Commis- 
sion 1,525; v,3505 

isba, Wis. , construction of bridge across Fox River, by city of i, 533 

>minee Harbor, Mich, and Wis. : 

mprovement of 1,393; IY,2650 

Jurvey of i,408; iv,2751 

>minee River, Mich, and Wis., improvement of i, 393 ; iv, 2652 

nentan River, La., improvement of, and tributaries i, 285 ; u, 1767 

imac River, Mass. : 

Dredging between Newburyport and Haverhill^ estimate of cost of . . . i, 64, 865 

[mprovement of i, 46, 827 

[mprovement of Newburyport Harbor i, 45, 824 

lUB River, Conn., improvement of i, 102,r" 

ligan City Harbor, Ind., improvement of i, 421 ; iv, T' 

ligan Lake : 

See aUo Northern and Northwestern Lakes. 

Construction of harbor of refuge at eastern entrance of canal between 

Sturgeon Bay and i,397; iv,2671 

Examination of Illinois and Des Plaines rivers, UL, for extension of 

navigation to i,421; iv,2882 

Improvement of canal to Sturgeon Bay, Wis i, 396 ; iv, 2660 

Operating and care of canal to IStureeon Bay, Wis i, 397 ; iv, 2666 

Survey of Wolf Lake and River, 111. and Ind., with reference to their 

navigation in connection with 1,421; iv, 2887 

Waterlevels i,547; vi, 4127, 4129 

die Fork, Forked Deer River, Tenn. : 

Improvement of 1,340,341; iii,2217 

Survey of 1,347; m,2234 

lin. Fort, Pa., rebuilding dike at i,638 

lin Township, Pa. : 

Construction of bridge across Monongahela River to Braddock Township . i, 530 

Construction of bridge across Monongahela River to Port Perry i, 529 

m, m., operating and care of canal around rapids of Rock River 

at 1,420; iv,2880 

itary departments, reoonnaissances and explorations in i, 547 ; vi, 4131 

Lbridge, Me., removal of wreck in Narraguagns Bay at i, 42, 798 

le LacB Lake, Minn., examination of, for reservoir i, 332 ; lu, 2170 

1 Neck Creek Inlet, N. Y., construction of bridge across, at Bayville i, 533 

1 River, Conn. See New Haven Harbor. 
wankee, Wis. : 

Bridges across Kinnickinick River, construction of i, 533 

Harbor of refuge in Milwaukee Bay, construction of 1^402; iv, 2689 

Improvement of harbor at i,403; iv,2692 

Survey of harbor at i,408; iv,2765 

Water leveh! i,547; vi, 4127, 4129 

Wreck in Milwaukee Bay, removal of - i, 407 ; IV, 2751 

iwaukee River and Bay, Wis. See Milwaukee. 

Q66, submarine 1,11 

ago Creek, 8. C, improvement of i,217; u,1450 

aing, hydraulic, in California. See California D^ris Commission. 
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SBippi Sonnd; Ala. and Miss. : 

defenses of 1,7,18,721 

Examinations for oliannel from Qnlf of Mexico to Gulfport; via Sbip 

Island Pass and Harbor, Miss i, ^"^B; ii, 1708 

Jurvey of Horn Island Pass and Harbor, Miss i, 276 ; ii, 1716 

Purvey of Ship Island Harbor for channel to mainland of Missis- 
sippi 1, 277 J 11,1722 

>uri. Department of the, reconnaissances and explorations in i, 547; vi, 4131 

3uri River: 

bridge at BoonviUo; Mo., constraction of i,529 

bridge at Yankton, 8. Dak., oonstraction of .' i,529 

improvement of, between Stubbs Ferry, Mont., and Sionx City, 

Iowa 1,333; in, 2177 

mprovement, surveys, etc., below Sioux City, Iowa i, 627 ; vi, 3837 

Snagging on upper river i, 337; in, 2208 

Duri River Commission i,527; vi, 3837 

(barge), removal of wreck of i, 138, 1157 

ile and Ohio Railroad Company, bridges of i,530 

lie Harbor, Ala. : 

defenses of 1,7,18,721 

improvement of i, 263; ii, 1662 

siwk River, N. Y., examination of, between Rome and Schuyler. . . i, 482; iv, 3304 

elurane River, Cal., improvement of i,489; iv,3359 

3y Point, Southern Branch, Mizabeth River, Va., removal of wreck 

off 1,198; 11,1380 

mouth County, N. J., bridge of i, 532 

ongahela Navigation Company, acquisition of improvements of. 1,861; ui, 2411 
ongahela River, W. Va. and Pa. : 

Bridge at Rankin, Pa., construction of i, 533 

Bridge between Braddook and Mifflin townships, Pa., construction of. .. i, 530 
Bridge between Port Perry and Mifflin Township, Pa., construction of. . i, 529 

[mprovement of i,359; iii,2383 

Looks and Dams Nos. 6 and 7, acquisition of i, 361 ; in, 2411 

Locks and Dams Nos. 8 and 9, operating and care of i, 360 ; in, 2409 

Monongahela Navigation Company's improvements^ acquisition of i, 361; in, 2411 

roe. La., construction of bridge across Ouachita River by city of i, 530 

roe, Fort, Va., sewerage system at 1,16,663 

roe Harbor, Mich. : 

Examination of Raisin River i,463; iv,3094 

[mprovement of i,452; iv, 8037 

Water levels i,547; vi, 4127, 4128 

tgomery, Ala., construction of bridge across Alabama River near i, 530 

tgomery. Fort, N. Y., preservation and repair of i, 744 

tgomery, Tuscaloosa and Memphis Railway Company, bridge of i, 530 

nment River, Mass., construction of bridge across, at Bourne i, 534 

sabec Bar, Me., improvement of i, 27, 771 

^an Cut and Canal, Tex. : 

Improvement of i,294; ii, 1803 

Operating and care of Morgan Canal i,298; ii,1808 

ris and Curamings Ship Channel, Tex., construction of bridge across. .. i, 530 
tars. See Fortincations. 

nt Desert, Me., construction of breakwater to Porcupine Island i, 28, 775 

nt Hope Bay, Mass., survey of i, 81, 931 

nt Pleasant shore, Charleston Harbor, S. C, improvement at i, 222 ; n, 1471 

I Lake, La., improvement of 1,285; n, 1767 

derkill River, DeL, improvement of i, 160; ii, 1266 

de Shoals Canal, Tennessee River, Ala., operating and care of. . . i, 351 ; in, 2296 

kegon Harbor, Mich., improvement of h^^i iv, 2923 

kiiigum River, Ohio : 

Improvement of i,358; in, 2363 

Observations concerning form of water surface backed up by dams in 

running streams in, 2378 

Operating and care of locks and dams on i, 358 ; in, 2364 

itic River, Conn., improvement of i, 84, 944 

itio River, Mass., improvement of 1,53,841 

N. 

idna Creek, Ya., improvement of 1,195; n, 1573 

tsemond River, Va., improvement of i, 192; 11,1367 
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Nantiooke River, Del. and Md., imDrovement of Ll^ 

Nantockeft, Maaa., ooDStincUon of narbor of refuge at 

Mapa River, Cal. : 

Ezamination of - l^s 

Improvement of h^^.: . 

Survey of Man* Island Strait I,t^" 

Narragansett Ray, H. I. : 

Defeueeeof i' 

ExAoiinntion for channel through Conau lent Island — 

Improvement of ■v 

KarragnagtiB Buy. Me., removal of wreck at Millbridge 

NarraguagiiA River, Me., improvement of 

Natalbany Kiver, La., improvement of i. -' : 

Natchez Harbor, Miss., improvement of, by Missiaeippi Kiver Coie^ « 
aion - L '-' 

Navigable waters: 

Hridges across. 5es Bridges. 

Compilation of laws for maintenance, etc., of L'Jt. 

Neches Kiver, Tex. : 

Hridge at lieanmont, constmotion of 

Improvement of h'^ 

Negro Cut, Indian River Inlet, Fla. See Indian Kiver. 

Ne<teho River, Kans., examination of - L'-)y 

Nepons4*t Kiver, Mass., survey of - 

NcRtiigi^a Kiver, Oreg., improvement of .- i, ■"•"l 

Neune Kiver, N. (\ : 

Improvement of - i.-"' 

Improvement of waterwav via i. ."> 

Survey of, at and below Kewbem I'JL: 

New |{e<lford Harbor, Mass. : 

Bridges across Acnshnet River to Fairbaven, oonstruction of 

DefeiiWH at L' 

Improvement of r 

Survey of channel leading to proposed new draw in briilge to FairhaTen i ' 

Newbem, N. C : 

Improvement of Nense River at i/3 ':r 

Improvement of waterway to Beaufort, N. C i,>; 

Survey of Nease River at and below j,:il:: i- 

New Hrnniwick (ferryboat), removal of wreck of L - 

Newburyport Harbor, Mass., improvement of I 

New Hampshire, defenses of coast of l'.. 

New Haven Harbor, Conn. : 

Construction of breakwaters in -' 

ConNtmction of city bridge across Mill River 

Improvement of - l^ 

Survey of i- 

New Jen^ey, improvement of channel between Staten Island, K. Y., sDf]. 7.i> 

New Madrid Harbor, Mo., improvement of, by Mississippi River Coiumi^- 
sion i,r>2:»: ^ 

New Orleans Harbor, La. : 

Defenses of l"'^' 

Improvement of, by Mississippi River Commission i, 52o: ^^ 

Newport Harbor, R. I., improvement of / * 

Newport News, Va., removal of wreck in Hampton Roads, oflf i,l^: ^ 

Newport Kiver, N. C. See Beaufort Harbor. 

New Kiver, N. C. : 

Improvement of I, 206". "' 

Improvement of waterway to Beaufort Harbor, N. C i, 205: n, 

New River, Va. and W. Va., improvement of i,'^9; ai- 

New Shoreliam, K. I. See Block Island. 

Newtown Creek, N. Y. : 

Bridge at I^ong Island City, alteration of 

Kxaniination of channel connecting Flushing Bay and i.^^' 

Improvement of i,!-*?- 

New York Hay, N. Y. See New York Harbor. 

New York Harbor, N. Y. : 

Battery, survey of channel between Oovernors Island and i.l^' •' 

Bay Kid^e Channel and triangular area to Red Hook Channel, improve- 

ment of i.V- ' 

Bav Kid«;e Chanuel and triangular area to Red Hook Channel, survtn 
of Jj^ 
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ork Harbor. N. Y. — Continued. 

Lttermilk CiianDely improyement of 1,125,1117 

Lttermilk Channel, survey of 1,140,1177 

iney Island Channel, examination of 1^115, 1048 

iney Island Creek, construction of bridge at Brooklyn r, 534 

>ney Island Creek, examination of 1,115,1050 

dfensesof 1,7,13,14,610,614 

%Bt River and Hell Oate, improvement of i^lllf 1026 

\st River, construction of bridse across, by city i, 532 

(lat River, establishment of harbor lines i, 23, 1081 

His Island, modification of harbor lines at i, 23, 1075 

Lushing Bay, examination of channel to Newtown Creek i, 139, 1159 

lushing Bay, improvement of i, 123, 1106 

ort Hamilton, removal of wreck below i, 114,1039 

edney Channel, improvement of h^^^t ^^^^ 

edney Channel, removal of wreck in 1,114,1039 

ovemors Island, survey of channel between the Battery and i, 141, 1182 

owanus Bay channels, improvement of i, 125, 1117 

owanus Bay channels, survey of i, 140, 1177 

owauus Canal, improvement of i, 125, 1118 

owanus Canal, removal of wreck in 1,138,1158 

rowanus Creek , survey of i, 141, 1180 

rowanuB Creek Channel, improvement of i, 127, 1122 

iamilton. Fort, removal of wreck below i, 114, 1039 

larbor lines, establishment of i, 23, 1067, 1070, 1075, 1077, 1081 

larlem River, city bridge obstructing .• i, 536 

larlem River, improvement of i, 110, 1019 

larlem River, location and characteristics of bridges across i, 1024 

iarlem River, modification of harbor lines in 1, 23, 1077 

fell Gate, East River, improvement of i, 1 11, 1026 

iudson River, modification of harbor lines in i, 23, 1067, 1070 

iiidson River, removal of wrecks in 1,114,1039,1040 

niprovemont of '. 1,113,1031 

^ain ship channel, improvement of i, 113, 1031 

l^arrows to the sea, survey from i, 115, 1053 

l^e w Jersey, improvement of channel between Staten Island and — i, 130, 1130 

Newtown Creek, alteration of bridge across i, 535 

Newtown Creek, examination of channel to Flushing Bay i, 139, 1159 

Newtown Creek, improvement of i, 128, 1125 

Red Hook Channel and triangular area to Bay Ridge Channel, improve- 
ment of 1,125,1117 

Red Hook Channel and triangular area to Bay Ridge Channel, survey 

of 1,140,1177 

Schuyler Fort, sea wall : i,611 

Spuy ten Duy vil Creek, characteristics of bridge at mouth of i, 1024 

Bpuyten Duy vil Creek, improvement of i, 110, 1019 

Spuy ten Duy vil Creek, modification of harbor lines i, 23, 1077 

Staten Island, improvement of channel between New Jersey and i, 130, 1130 

Supervision of i,524; iv,3499 

Triangular area between Bay Ridge and Red Hook channels, improve- 
ment of 1,125,1117 

Triangular area between Bay Ridge and Red Hook channels, survey 

of 1,140,1177 

Wallabout Channel, examination of i, 115, 1047 

Wrecks, removal of 1,114,138,1039,1040,1158 

w York, Isew Haven and Hartford Railroad Company, bridge of i, 533 

V York, Philadelphia and Norfolk Railroad Company, bridge of i, 533 

w York State^ defenses of lake ports in i» 7> 20, 743 

»gara. Fort, N. Y., sea wall at i, 20, 743 

tgara River, N. Y. : 

Improvement of Bnfi'alo Harbor i,466; iv,3107 

Improyement of^ Arom Tonawanda to Port Day i, 470 ; iv, 3123 

Improvement or Tonawanda Harbor and i, 469 ; iv, 3116 

mtic Harbor. Conn., survey of 1,104,972 

mini Creek, V a., improvement of i, 179; ii, 1326 

oksack River, Wash., improvement of i, 511; iv, 3438 

rfolk Harbor, Va. : 

Bridge across Southern Branch, Elizabeth River, construction of i, 533 

Improvement of and its approaches i, 190 ; ii, 1353 

Improvement of waterway to Albemarle Sound, N. C i, 195*; ii, 1374 

Wreck off Money Point, removal of i, 198; ii, 1380 
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North Breach, Chicago RiT«r, ni« Am Ckieafo. 

North Carolina, defonBan of ooaat of ... 

North East (Cape Fear) River, N. C, iaproranent of. 

Northern and Northweatem Lakai: 

Dpfenftee of porta in New York — 

KxaminatioB for ahip eanal to Hodaon Birer .. ..— 

ImproTrement of cbannela in ooaneeting waters of 

Burveya, and ourreoting, printing, and iaraing €i€ ehnrti. 
Water levela. 



Northern New York Railroad Companj, bridge of 

North Fork, Forked Deer River, Tenn. : 

Improvement of ....••• l34- 

Surrey of - 

North Fork, Lewia Rirer, Waah., eramfnatien o^ to liead af i^ 
tion 1 

North Hero leland. Lake ChampUin, Vt^ improTeniont of ehAnnd b^:- 
South Hero leland and ...... i- 

North Landing River, Va. and N. C. : 

Improvement of • ... i 

Improvement of waterway ria ^ 

Northport Harbor, N. Y., examination of 

North Kiver, N. Y. 8m Hndaon River. 

North Kiver^N.C, improvement of waterway ria .. — i 

North River, Waah.: 

Kxamtnation of l' 

ImprovemeiTt of --- ^ ' 

Norton Shoal, Vineyard Soond, Maaa.,remoTal of wreck from 

Norwalk Harbor, Conn., improvement of 

Noxubee River, Misa., improvement of :> 

Nyack Harbor, N. Y., examination of. 



O. 

Oakland Harbor, Cal. : 

Bridge to Alameda, alteration of. 

Improvement of i^^ 

Oak Orchard Harbor, N. Y., aarvey of l^* 

Obion Hiver, Tenn. : 

Improvement of 1, 339t 34i. ^y- 

Survey of Li>t- - 

Obstractions to navigation: 

Action apou bridgee eonetitnting 

Water hyacinth in Southern rivera - 

Ocrof] nan Creek, Va., improvement of '•}■ - 

Ociuiuiucy of Btmctures built by the United Statea i,'2AM- 

Ocean Cnunty, N. J., bridge of -; 

Ocklawaha Uiver, Fla., improvement of ^■'^; ' 

Ocmul^ee River, Qa., improvement of ^f; 

Oconee River, G a., improvement of. L-- 

Oconto Harl>or, Wis., improvement of \^-' 

Ocracoke Inlet, N. C. : 

Improvement of Lj'.y ; 

Surveyor L^i^- 

Office of the Chief of Engineers - • / 

Ogden»]»urg Harbor, N. In, improvement of L*' '• 

Ohio Kiver: 

Dams No«. 2, 3, 4,5, and 6, constmetion of ';? . 

Da via Inland Dam, Pa., operating and care of ^*V, i, 

Falls of. iucludiDg Indlaua Chute, Louisville, Ky., improvement of i-;;^ ; 

(fuu^ing ^^.'1". 

Im|»rovementof ^ l^" "- 

IiKliana Chute, improvement of ^"l^, '• 

Ix>uiAviIle and Portland Canal, Ky., operating and eare of ^'^ll'' 

Marietta, Ohio, to mouth, examination from ^';5',' 

Sn;»i; boat, 0]»eratioD of *»^''',-( r. 

OMmans Creek. N. J., examination of J '? 

Oia pi lint Comfort Wharf, Va., removal of wreck in Hampton R*): .. 
near ll* ' 

Olynipia Harbor, Wash.: ^,.,^- 

Harltor lines at, modification of ^io. jv V 

Improvement of ^ V^^" 
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o, Canada, commerce passing, in 1896 iv, 2999,9004 

o Lake: 

3 al$o Northern and Northwestern Lakes. 

jfenseson 1,7,30,743 

ater levels i,547; vi, 4127, 4129 

agon Harbor, Mich., improvement of - i, 389 ; iii, 2006 

ting, care, and maintenance of certain pnblic works, provision for i, 23 

e River, Fla., examination of i»251; ii, 1569 

IB, Mass., removal of wreck off Cape Cod, near i, 63, 859 

River, Mo. : 

ridge at Osceola, construction of i,531 

(iprovement of, by Missonri River Commission i, 527 ; vi, 3837 

la, Mo., construction of bridee across Osage River at i, 531 

^atchie River, N. Y. See Ogdensburg Harbor. 

'o Canal, N. Y., widening locks of, to permit passage of war 

vessels i,483; iv,3824 

?o Harbor, N. Y. : 

uprovement of i,476; iv,3278 

ijury to structures at vi, 3986 

/ater levels i,547; vi, 4127, 4129 

Creek, Vt., improvement of 1,481; iv,3299 

Tail Lake and River, Minn., examination of, for reservoir i, 333; ui, 2172 

bita River, Ark. and La. : 

bridge at Monroe, La., construction of 1,530 

mprovementof - 1,302: in, 1904 

4 1<{6 JBTairy (barge), removal of wreck of i, 1&3; ii,1227 

ir Bay, N. Y. : 

!onstruction of bridge across Mill Neck Creek Inlet, by town of i, 533 

ixamination of harbor at ., 1,189,1163 

»r River, N. H., examination of 1,43,804 

P. 

[o (scow), removal of wreck of i,472 

/in (schooner), removal of wreck of i, 153; ii,1227 

beach, Fla., survey at i,252; ii,1586 

ico River, N. C. : 

mprovementof i,201; 11,1388 

iurvey of, at and below Washington i,212; ii, 1425 

mkev River, Va., improvement of i, 187; n, 1344 

igoula River, Miss. : 

mprovementof - i,269; u,1693 

;urvey of, from mouth to Dog River, and up Dog River i, 276; ii, 1718 

aotank River,N. C, improvement of i, 197; ii,1378 

tic River, N. J., improvement of *. 1,129,1128 

a Lontre, Mississippi River, closing crevasse in i> 291 ; u, 1776 

psco River, Md. : 

mprovementof channel to Curtis Bay i, 173; ii, 1306 

mprovement of, including channel to Baltimore i, 172 ; ii, 1299 

mprovementof Spring Garden, Baltimore i»174; ii, 1307 

;urvey of Baltimore Harbor i,174; ii,1308 

Vreck off FortMcHenry, removal of i, 174; ii, 1307 

[logue River, N. Y,, improvement of i, 123, 1108 

)atuck River, R. I. and Conn., improvement of i, 82, 940 

bucket River, R. I., improvement of 1,78,905 

L River^ Miss. : 

)ridee m Marion County, construction of i,530 

Carthage to Jackson, improvement fbom i, 273 ; n, 1700 

Cdinburg to Carthage, improvement from i, 274 ; n, 1702 

Fackson, improvement below 1^272; u, 1698 

Survey of channel at mouth of i|277; ii, 1722 

Creek, Fla., improvement of i,246; ii, 1559 

skill Harbor, N. Y., improvement of 1,109,1016 

bscot River, Me. : 

Defenses of 1,7,11 

Examination for removal of wreck in Marsh River, Frankfort i, 43, 801 

improvement of. 1,80,779 

Jurvey of Bangor Harbor and i, 44^811 

acola Harbor, Fla. : 

Defenses of 1.7,18,714 

[mprovementof. , i;25gj u, 162& 
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P«-n«*Qk^« Harbor, W»., nB^rorett^ot of. -™-^ — -._. — i 

Pcfit^aW>r HartMT, Mich., unprvT«D#«t of .— i* 

y^uffuutfck Kiver. Conn. d«f Bn4;r*^»rt Har^««vr. 

lVr« MArqaettf Lake, M:ch. ^iiflr LiHlaUi^on HArb*^. 

I'eUlQma Cre^k. CaI. : 

LxAiDinatMici of.. ...••..... ............ .......... l><- 

ImprvfTement of . ...... ... i* . 

P«44Mk«-T Harb<»r, Mich.. iiBproT«fu«fift of..... * — : 

I'hilA'l'^lpbM, Pa.: 

0»nMni»tioti of bridiEv acr(«« Sckajlkul Hirer, bv ritj -f 

l><-frD**-« of 

Improiesient of I»**Uwar« Kirerat ' - 

IruprorefB^-bt of >« iri\ikiU River at - - 

Pbilipp. MiiM., r«»D«trur ti'iti uf bridi^ acm«>o TaIlA*iAtr L:« iLi^^t &(.... 

I'.er* uu:it b\ ibe L'n.U^ Matoa, o* capaur^ or iL;-uy of L.-.' 

I'.j:e*»D bajoui*. La.. iniproTement of '-.. 

|\k«» ( 're#-k. \^ la. ^ee kenoaha Harbor. 
r.neMuf. Ark: 

Ii'i|>r<>T<-iuf-iit of ArkAD^aa Kivcral - - 

bur^ej of Arkan«at River at 

l*iDe I«.au4l llariM^r. i1&., fXAmiDAtioQ of. .... :- 

I'lue Ki«er. Mich.. inipro^eiDeDt of . . - -' 

I'loe HMer. Midd. : 

< »f»rratiiiK »u<l care of reaerroir at............ i -' 

k^*»-r%«iir at l - 

Pi*- ^ta- ijA iJ.ver. Mc, conatni« lion of bri<i);e acroaa, mx K.ttcrr 

rili«.liiirj:. I'a. : 

x« a*»o < 'hio. MononjT^hcla, aatf Allejrbenj rircra. 

I»4*vis IftIaD«l luiij. < 'Lio Kiver. ofier«finc and care ^ " 

Ia»* k« and (iaru* in .A.if^hcoj River Dear. roTi*tn]< tion of. - 

riau'irniiue. I^.. con^truttion ot bnuj^e acroas Bavoo p]«*<r.-.e::.:ife i: ■- 
Pia'j'.fti.iur ha\ou. La. : 

Hr <!(;e at l'U«iuetiiiiie, coaatruction of .. . 

Iiii|»r.»v^ii>*nt of --*- 

Pljn..i.tb Il.ir^Nir.MA<^.: 

} \jiD.Ui«t.oD of (luruet Rock and other rocks at month of. 

li..pru\rib<*bt ul --.-. 

bur%r> of 

Poc«»n.oke Kiver, Md.. improvemeDt of..... . ' -' 

I'oiut Jnditb. R. I.: 

i on»irn«-tion ol harbor of refntra at 

lmpr«»v-ii.#»Dt of ebtnioee to pi»int Jndith Pond 

>ur\ey f*t e^^terly bre«kwater to f>l.ore 

P«>:rit JiUiib I'oiid. R. I., in pro»eii-enl of entrance to 

PoiEit ri^A<4bt. N. J.. ronftirait:uDui bridge acroas If ana»i) nan River >: - 
l'uk*-,:ait.a >'alift. Mia»i««i[>pi River. Mian.: 

«* lie ratine and CAre oi roftervoir at ........... .- * :-* 

hts^rvoir at ^ ;' 

Pi»b<L«ronla River. La.. improven>ent of . L-. ^ 

V'»nx* ..Arrj-.n Lake. La., reinoTal of wrork in '•'*• ' 

P<»j^ N: lEid, N>w B^liorti Harbor. Maaa. 8te New Bedford Harbor. 

i'ur u}>:Le l*.aod. Me., constni' tion of breakwater to Mount D<^rt.. • '-- 

I'urtA^e L^kcaiid K:ver, Hoo^bt^iU County, Mirh., improTomeDt tD<J o'-^'' 

a t III }e and 'are of canal via i.>>^ - 

PorLae*- Lake, Man i«tee Conn ty, Mich., improvement of harbor of re-^^-^ 

at .' l^'^ ' 

Porta g*- Kiver. •»hio. .<o^ Port riinron Harl«or. 

P«*rt < h'-ar^-r Hart-or, >'. V., improvement of ;.; * 

Port < "..:.t.»n H*r^*or, Ohio, improvement of ^^'*' 

Pvrt Hnr^.a. Mb.: 

C.'firQ' I, on of bridge a^roaa Black River by city of ;■:' 

In.i»mvem«^nt of b'.a* k River at *•'*'. 

Port ^• rcrvMi Harl»or. X. Y.. in.provement of ^'' 

p.'M .•nd- K.a.. coc9tra« lion of bnd;:e acroas Aleqoa Creek near 

P..:t..'.L Me.: 

.\ I'^rji •''3 of city bri<!ge atfToaB Ba^k Cove 

W'^'Vf At - - 

I- .r 'vea-rntof b^rbor at, in< loding Ba* k Cove 

in pr- rec-rni «>f W:;!an:»-tte Riv^^r ab«>vt* ^y.,, 

li- pnk>vec^nt oi \V;j.^Amette hiver beloTv -..-..- I,-''* ' 






INDEX. 27 

id. Channel (Cunal), Alaska, survey of i,524; iv,3487 

rford Harbor, Oreg., improvement of. i, 494 ; iv, 3379 

5rry , Pa., constmotion of bridge across Monongahela River at i, 529 

outh, N. H., defenses at 1,7,11,597 

outh, Kittery and York Street Railway Company, bridges of i, 534 

obacco River, Md. See Chapel Point Harbor. 

Washington Harbor, Wis., improvement of , i, 401 ; i v, 2687 

ng Harbor, Wis., examination of i,393; ui,2643 

Bi Creek, N. C, examination of i, 199; u, 1383 

ac River: 

uednct Bridge at Washington, D. C, repair of i, 536 ; vi, 3987 

eat Falls Dam, raising height of i,540; vi|4018 

iprovement of, at Washington, D. C I>n5,' ii, 1313 

laathorized occupancy ofPotomao Flats vi, 3981 

r River, Mass., improvement of 1,47,829 

le He Point, Marquette Bay, Mich., construction of harbor of 

refneo 1, 391 ; lu, 2638 

le lale Bay and Peninsula, Erie Harbor, Pa. See Erie Harbor. 
leDce River, R. I.: 

iprovement of 1,74,908 

)moval of Green Jacket Shoal 1,75,911 

ire town Harbor, Mass. : 

iprovement of 1,62,856 

irvcy of : 1,66,878 

? buildings and grounds, District of Columbia, improvement and 

care i,542; vi,4025 

I works: 

Bccssity of le^slation for relief of injured employees engaged on i, 25 

ccupancy and injury of i, 24, 536; vi,3981 

rovision for operating, care, and maintenance of certain i, 23 

Sound, Wash. : 

efenses of 1,7,21,763 

Improvement of and tributaries i; 611 ; 1^7 3438 

nprovement of waterway to lakes Union and Washington i, 513 ; iv, 3445 

ey ville Harbor, N. Y., improvement of i, 474 ; iv, 3272 

k Rasa, Fla., examination of inside passage to Charlotte Harbor, i, 252; 11, 1572 

Q. 

1 Anne's Railroad Company, bridge of i,532 

IS County, N. Y., bridge of... i,535 

istown Harbor, Md., improvement of - i, 169; 11, 1286 

lipiac River, Conn. See New Haven Harbor. 

R. 

le Harbor, Wis. : 

mprovement of i,404; iv,2698 

.urvey of i,409; iv,2768 

ray River, N. J., survey of, up to Rahway 1,142,1187 

n River, Mich. : 

Examination of 1,463; iv,3094 

mprovement of Monroe Harbor , i,452; iv,3037 

ocas River, N. J., improvement of 1,150; 11, 1219 

cin, Pa., construction of bridge across Monongahela River at i, 533 

lahannock River, Va., improvement of i, 181 ; 11, 1331 

ban Bay, N. J. : 

mprovement of.. 1, 133,1142 

Removal of wreck in 1,138,1157 

tan River, N. J. : 

improvement of 1,132,1136 

[Removal of wreck in 1,138,1157 

nnaissances and explorations in military departments i, 547 ; vi, 4131 

Bank, N. J., site for defenses at i,639 

Hook Channel and triangular area to Bay Ridge Channel, New York 
Harbor, N. Y. : 

[mprovement of i, 125, 1117 

Surveyor 1,140,1177 

Lake and Red Lake River, Minn. : 

Examination of, for reservoir i,333; iii, 2173 

Improvement of i,330; iii,2159 
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4oph Harbor, Mich. : 

aprovement of 1, 423 ; iv, 2905 

aiuoval of wreck in 1,^34; iv,2947 

aeph River, Mich. : 

ridge in Berrien County, constructiou of i,583 

aprovement of i,424; iv,2909 

aprovement of St. Joseph Harbor i,423; iv,2905 

''reck in St. Joseph Harbor, removal of i,434; iv,2947 

3eph Valley Railway Company, bridge of i,533 

wrence River, N. Y. : 

ridge near Hogansbarg, oonstmction of i,531 

nprovement of. 1,^78; iv,3290 

nprovement of Cape Vincent Harbor i, 477; iv, 3286 

uprovement of Ogdensbnrff Harbor i)479; iv,3292 

>u is. Mo. , improvement of Mississippi River at i, 320 ; iii, 2046 

>iii8 Bay, Minn, and Wis., improvement of, at Duliith, Minn., and Supe- 
rior, Wis 1,386; m,2692 

>ui8 River, Minn, and Wis. : 

ridge between Dnluth, Minn., and Superior, Wis., constrnctiou of i,533 

nprovement of, at Duluth, Minn., and Superior, Wis i,386; iu,25d2 

artin Parish, La.: 

'onstruction of bridge across Bayou Teohe by J. B. Levert i, 534 

ionstr notion of bridge across Bayou Teche at St. Martinville by i,534 

artin vi lie. La., construction of bridge across Bayou Teche at i, 534 

arys Falls Canal, Mich. : 

Commerce passing, during 1896 iv,2999, 3004 

>amage to Fort Bradv Pier vi,3985 

)perating and care of i,438; iv,2997 

[arys River, Mich.: 

Commerce passing St. Marys Falls Canal in 1896 iv, 2999, 3004 

)aniage to pier at Sault Ste. Marie vi,3985 

mprovement of, at the falls ii*37; iy,2963 

mprovement of Hay Lake Channel i, 439; iv,3006 

)perating and care of St. Marys Falls Canal T,438; iv,2997 

lesurvey of i,545; VI, 4070 

Vater levels at Sault Ste. Marie • i,547; vi,4127 

Vreck, removal of i»451; iv,3033 

aul, Minn., gauging Mississippi River at or near i, 332 ; ui, 2164 

Duet Point, R. I., survey of 1,81,934 

nnet River, R. 1. : 

mprovement of 1,72,904 

Purvey of Sakonnet Point 1,81,934 

n, Mass., bridge to Beverly, construction of i, 532 

11 River, N. J., examination of, up to Salem City 1,155; ii, 1245 

ion Bay, Wash., improvement of waterway via 1,513; iv, 3445 

ion Creek, N. Y. See Pnltneyville Harbor. 
[ Beach, Lake Huron, Mich.*: 

[mprovement of harbor of refuge at i,444; iv, 3015 

Water levels 1,547; vi,4127 

Diego Harbor, Cal. : 

Defenses of 1,7,20,745 

[mprovement of i, 487; iv, 3337 

lusky Harbor, Ohio, improvement of i>454; iv, 3052 

ly Bay, Cape Ann. Mass., construction of harbor of refuge at i, 49, 832 

ly Hook,N. J., defenses at 1,7,14,618 

ly Lake, Minn. : 

Operating and care of reservoir at 1,328; in, 2142 

Reservoir at 1,326; in, 2137 

Francisco, Cal., defenses of i, 7, 2^*, 744, 748 

Francisco Bay, Cal. : 

Defenses of 1,7,20,744,748 

Improvement of Oakland Harbor i9^84; iv,3327 

Joaquin River, Cal. : 

Improvement of 1,488; iv,3357 

Improvement of, and tributaries, by California Debris Commis- 
sion 1,528; vi,3961 

Leandro Estuary, Oakland, Cal. See Oakland Harbor. 

Luis Obispo Harbor, Cal., improvement of i,485; iv,3333 

Pedro Bay, Cal. See Wilmington. 

tee River, S. C, improvement of i|219; U, 1458 
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RarMotaBfty, Fl*., improvenieDt of i.- 

l^^HiuuMM River, Me., improvetneot of 

8aMMftfni8 River, Md., removal of wreek in Chesapeake Bay. abreeftttf.. i 

Saiigatuck Harbor, Mich., iinproTenient of i. 

Hanf(ntock River, Conn., improvement of, inclodin^ Westport Harbor. 

SauKertiea Harbor, N. Y., improvement of 

Sauk River. Wis. Sm Port Washington Harbor. 
Saiilt Ste. Marie. Mich. : 

Damage t«i Fort Brady Pier 

Water levels at l 

Sauh4ler», Liszir D. (schooner), removal of wreck of 

Saviiuniih Harbor, Qa. : 

l^eteofies at 

lDipr<»vement of inrlndin|i( channel to Beanfort, S. C. 

Improvement of waterway to Femandina, Fla 

Savannah River, Ga.: 

Improvement of, above Aagusta 

Improvement of, between Aagusta and Savannah 

luiprovement of channel between Savannah, Ga., and U- 
8.C 

Imprtnement of Savaunah Harbor 

Improvement of waterway between Savannah, Gm.. and FtTt.. 

Fla :. 

«^;i\ ville, N. Y., improvement of Browns Creek 

8rhii>ler, Fort, N. V., sea wall 

SrliiiylkiU River. Pa.: 

Hri<tge at Philadelphia, oonfttrnction of 

Dike at Fort Mifflin, rebuilding of. 

Improvement of ' 

Soitnate Harbor,Mass., improvement of 

»Searoast defenses. i>ee Fortifications. 
Searonnet Point, R. I. See Sakonnet Point. 
Hen con net River, R. I. See Sakonnet River. 

Seattle and Rainier Beach Railway Company, bridge of 

Sea walls 

Sehewaiiig River, Mich., imitoYemeut of ^*^ 

Serretar y C*reek, Md. See Warwick River. 
Seek on k River, R. h See Pawtocket River. 
S«'vern River, Md. See Annapolis Harbor. 

ShtiHtH County, Cal., bridge of 

Slicbny^an Harbor, Wis. : 

Iinjirovement of L'- 

Survey of ^^"^ 

SheepHbead Bay, N. Y., removal of wreck in - 

Ship John Li^ht, Delaware Hay, removal of wreck near 

Ship iMland Pass and Harbor, Miss.: 

Kxaminatioufl for channel ftom Qnlf of Mexico to Onlfport....— \;J 

Survey of Ship Island Harbor for channel to mainland of Miasinippi ii> 



Shoal Harbor, N. J., improvement of 

Shoal water Bay, Wash. See Willapa River and Harbor. 
Shrewsbury River, N. J., improvement of 



Sinepuxent Bay, Md., improvement of waterway via ^''' 

Si unlaw River, Oreg., improvement of mouth of. ^ // 

Six Mile Island, Allegheny River, Pa., oonstniction of lock and dam at. i- 5;; 

Skajjit River, Wash., improvement of •'•• ^ '*' 

Slack -water navigation. See Canals. .. 

*S'w»rA, i/<7eM (steamer), removal of wreck of ^^^\ 

Sniithtown Harbor, N. Y., examination of J; ' 

Sniyniu River, Del., improvementof '•'' 

Suai; bouts, operation of: ^. . 

Ohio River i.^^i! 

Upper Mississippi River ^'^'m. 

Snake Kiver, Wash., improvement of, up to Asotin. ^''"" 

Snohomish River, Wash. : .,, 

Improvement of ^p;^ ! 

Ini])rovementof Everett Harbor 'i!!^',. 

6no({nalmie River, Wash., improvementof ^'^ ^^ 

Snow Hill, Md., improvement of Pocomoke River below ^'^\" 

South Atlantic States, obstruction of navigable waters in, bythe^»^<- 
hyacinth 
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CaroUDa, defenses of ooastof 1,7,16,675 

Chicago Harbor, 111., improvement of i, 412 ; iv, 2801 

ern Branch, Elizabeth River, Va. See Elizabeth River. 

. em Pacific Company, bridge of i,535 

. t'ork, Forked Deer River, Tenn. See Forked Deer River. 
I Haven Harbor, Mich. : 

jiprovementof... 1,424; iv,2910 

iirvey of i,434; iv,2948 

1 Hero Island, Lake Champlain, Vt., improvement of channel between 

North Hero Island and i,480; iv,3299 

I Milwaukee, Wis., improvement of harbor at i, 403 ; i v, 2696 

1 Norwalk Harbor, Conn. See Norwalk Harbor. 

1 Pass, Mississippi River, inspection of improvement of i, 25, 277 ; ii, 1731 

iport Harbor, Conn., survey of 1,105,986 

U River, N. J., improvement of 1.133,1139 

h west Baltimore, Md., improvement of harbor of (Spring Garden) . i, 174 ; ii, 1307 
igdale, Pa., construction of lock and dam in Allegheny River at. . i, 363 ; iii, 2428 

ig Garden^ Baltimore Harbor, Md., improvement of i; 174; ii, 1307 

' ten Duyvil Creek, N, Y. : 

Bridge at mouth, characteristics of i, 1024 

Harbor lines at New York, modification of 1,23,1077 

[mprovement of 1,110,1019 

&n River, N. J. See Manasqnan River. 
:e Harbor, Mass. Ses Chatham Harbor. 

aford Harbor, Conn., improvement of ! i, 100,967 

of the West (steamship), removal of wreck of , i, 308 ; in, 1932 

en Island, N. Y. : 

Defenses at 1,7,14,613 

Improvement of channel between New Jersey and 1, 130, 1130 

laguamish Riyer, Wash., improvement of i, 511 ; iv, 8438 

le Bridge, Sakonnet River, R. I., increasing width and depth of draw 

opening in 1,72,904 

nington. Conn., construction of harbor of refuge at i, 83, 942 

ictiires built by the United States, occupancy or injury of i, 24, 536; vi, 3981 

rgeon Bay and Lake Michigan Canal, Wis. : 

Construction of harbor of refuge at eastern entrance i, 397 ; iv, 2671 

Improvement of i,396; iv,2660 

Operatin^^ and care of i,397; iv,2666 

jmarine mines i, 11 

sun Creek, Cal., examination of i, 488 ; iv, 3341 

livan Falls, Sullivan River, Me., improvement of harbor at i, 29, 776 

llivan' Island shore, Charleston Harbor, S. C, improvement at i, 222 ; ii, 1471 

iphur River, La., Ark., and Tex. See Red River below Fulton, Ark. 

maira (barge), removal of wreck of. 1*407; iv, 2751 

perior Bay, Minn, and Wis. : 
Harbor lines at Dulnth, Minn., and Superior, Wis., modification of. i, 23 ; iii, 2647 

Improvement of, at Dnluth, Minn., ana Superior, Wis i, 386 ; iii, 2592 

perior Harbor, Wis. : 

Bridge across Si. Louis River to Duluth, Minn., eonstruction of i, 533 

Harbor lines at, modification of i,23; iii,2647 

Improvement of 1,386; Ul,2692 

perior Lake : 
See aUo Northern and Northwestern Lakes. 
Improvement and operating and care of waterway to Keweenaw 

Bay 1,389,390; in, 2608 

Wat^r levels i,547; vi, 4127, 4129 

perior Rapid Transit Railway Company, bridge of i, 533 

pervision of New York Harbor, N. Y i|524; iv,3499 

rveys: 

Compilation relative to examinations and i,24 

Estimate for examinations, contingencies, and, of rivers and harbors i, 524 

In military departments i|547; vi,4131 

squehanna River, Md., improvement of i, 163 ; ii, 1272 

iterville. Pa., construction of bridge across Yonghiogheny River at 1, 533 

wanee River. Fl a., improvement of i, 249; ii, 1564 

(ran Creek, Onio, construction of bridge across, at Toledo i, 531 

"an (schooner), examination for removal of wreck of i, 43, 801 

nnomish Slough, Wash., improvement of 1,516; iv, 3450 

'uepnxent Bay, Md. See Sinepuxent Bay. 
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T. 

TAllahftt/ bifl Rirer. Mi«. : 

hndin* »t I b'lipp, oonvtru* ti<»ii of 

lojproveiu^^nt oi....... l-* 

Tain?* A, KIa : 

f.\«m!nmti«m cf Hi*l*W''o Bay »iit1 River up to :.'. 

hVTi.'iVj^ of wrerk lo H:I!*h*.ro K'\erat 

T*»t j»a P.A>. Ha.. •nr»-^T of. fri*rn Port lauop* to month :.-' 

1 .p;.ai» Z*^. X. Y. /vir'NTack Harbor. 

T*r Ki\rr, N. C, ioiproTrHMrut of : .*. 

'I A'iM'iO Hiver. M^ftas.. impn>vrinf-Dt of 

1 « h* ti:uf tr ki ver. La. .w i b«*taiirte River. 

It* li»» l»»\on, l-a. : 

Hr.'i »f at Jejn^r»>tte. conatmction of . 

I'.r '*j» in M. Margin (*anah, fonstmrtion of 

Hr:«:«'r at St. Martin rille, conatroction of 

Iri,pr.»\«'ru#'i't of :v 

>Mrvfx ..f, from St. Martin vi He to Port Barre ^.. 

T«»ni.»-»**^ K:\er. reon.. .Ala., ami Ky. : 

( hattAD'io^a, lenn.. improveiD'-nt abore I -• 

( battan(M»;;A. T#-nn.. to i»eratnr. Ala i. ^ 

I»tf*oAiiir to Horenre, .%la i. • 

K'orrn<^e to fout of Bee Tree Sbitala. .\la 

(»4n^.ji.r ->.._- 1. 1^ 

Im{»ri>\eiu^Dt of, and tribalAriee l;^*. :. - 

Iii:iiry to ir^ niufi w^lis . 

LunjiToton I'umt. Kj.. improvement aft i "• 

Mri»4 ie >noAi« Canal. Aba.. of»eraiing and care of i ' 

Kiverton. Ala., improveizient below i ■ 

^nT\'fx of month of .......... i v'-^ 

T**!!*** Kner. 1^.. impmrement of L«- 

T**\jrkaiia ami Fort ^raith Railwnv Companj, bridge of 

1 li »in#-* Ki>»r, Tonn., improvement of 

Tljr U«'ard of Kn^ineera 

Tbe luiifi K.ipid«i. (olnmbia Rirer, Greg, and Wash., constrnrtion <•: *' ' 
ra'iway to Celilo Kalla :.'•' 

Thimble l«:arjdfl. <'onn.. removal of wreck at, eajut of Branford - 

Tbree Milr Kapids Colombia Rirer, i.>reg. and Waah., impro^r-- ' 
at L' 

ThufMlf^r Hiy River, Mirh. 5f6 .\lf»4^na Harbor. 

Ti. ktaw Kiver. La., improrement of. and tribatariea f-"" 

li.;.uuo<ik H.ty and Bar, Oreg., improveoient of L'-i'^ 

Toir-'iO HarlMir, <»ljio: 

Hrnlire a* To»« Swan Creek, ronptmction of. 

Improvement of . . L^r..^ 

Toijjl»>i!lHe River, Ala. and Mi^-*., improvement of : 

Coltimbn«« to Fulton. Mins . I,!?^." >' 

l»»-niojK>!i«. .%la., l»eIow I.2»*-: i' ^ 

Pt'n.ijp**:!^. Ala., to C*»lnmbn^ Miss I.*>T: "-j . 

Fult*'!! to Walkers Brid,:e, Misa 1,5K!'."- 

Tona\%ai>iia HarlMtr, N. Y.. improvement of ^-i^ • 

Touirur Point. Columbia Kiv»-r. Oreg.,reiiJOval of wreck below *•'*;■ 

Town (reek. Hranawirk County. N. C, ^nrvey of 1,-i ; 

Town River. Maiw.. improvement of... •• 

Tr,»ilewater River, Ky. : . ^^ 

Fxamination of --... ^^' ' 

lmpn>veroentof 1,3^^-^ 

Treadwater Kiver. Ky. .v<^ Trade water River. 

Tr»-ut River. N.C.. impn»\enieiit of ^r'r" 

Tnanj;ular area )*etween i>ay Ridge and Red Hook ehannels, l^ew \ ^^ 
Harbor. N.Y.: .. 

Imi»rovement of '•,' 

Purvey of ^'^' 

Trinity River. Tex. : 

Bri«!*:e al>ove Marianna.con*>trnction of .........•••.. 

Improvement uf ..-.- ^■;:, ,', 

Tnckrrion Creek, N. J..«»xainin;»tion of, inrludinf? flata at month ^^^^r, 

Tug Fork, Bijr >andy River. W. Va. and Ky.. improvement of V'^'"; 

Tu<^raloosa Conniy. Ala,, construction of bridge acroea Warrior Sivcr in-— 

Twelre Mile Creek, Fla. 6m Orange River. 
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ve Mile Creek, N. Y. See Wilson Harbor. 

Kivers Harbor, Wis., improyement of i,S99; iv,2678 

U. 

qua River, Oreg., improvement of 1,498; IV, 3389 

n Lake, Wash., improvement of waterway via 1,513; iv,3445 

n Kailroad Company, bridge of 1,529 

11 Kiver, Me.: 

rflxamination of, near Ellsworth i, 42, 800 

[inprovoiuent of 1,29,777 

II Street Railway Company, bridge of 1,535 

ed States: 

Kngiueer School, Willets Point, N.Y 1,5,22,562 

3ccupancy or injury of straotures built by 1,24,536; vi,3981 

ma Creek, y a., improvement of i, 183; 11,1335 

of structures built by the United States i, 24, 536; vi,3981 

V. 

ey Creek, Ala., canal f^om Black Warrior River to Birmingham, via: 

Examination for i,275; ii, 1704 

Survey for 1,275; ii,1704 

biiren. Ark. : 

Improvement of Arkansas River at 1)311; ui, 1952 

Survey of Arkansas River at 1,316; iii, 1989 

luilion Bayou, La., imjirovomcnt of channel, bay, nnd passes of i, 285; ii, 1766 

uiilion Harbor, Ohio, improvement of i, 456 ; iv, 3068 

inou t and Province Line Railroad Company, bridge of 1, 535 

ksburg Harbor, Miss. : 

1 mpro vement of i, 306 ; iii, 1927 

Obstruction of mouth, by small craft vi, 3982 

alia Harbor, La., improvement of, by Mississippi River Conimis- • 

siou 1,525; v,3505 

alhaven, Me., improvement of Carvers Harbor 1, 34, 785 

iceuues, Ind. : 

Improvement of Wabash River above i, 367; iii, 2453 

Improvement of Wabash River below i, 367 ; iii, 2452 

ley ard Haven, Mass., improvement of harbor at i, 69, 892 

leyard Sound, Mass., removal of wrecks in 1,80,927,928 

iusia Bar, St. Johns River, Fla., improvement of i, 240 ; u, 1550 

W. 

kbash River, Ind. and 111. : 

Improvement of i,366; iii,2452 

Improvement of, above Yincennes, Ind i, 367 ; iii, 2453 

Improvement of, below Yincennes, Ind i, 367 ; ui, 2452 

Operating and care of lock and dam on i,368; iu^2455 

kccamaw River, N. C. and S. C, improvement of 1)213; ii, 1439 

idiug River, N. J., examination of 1^154; ii, 1233 

kketield, Ya., monument and wharf at i, 543; vi,4061 

lUabout Channel, N. Y., examination of 1,115,1047 

ilton County, Fla,, bridge of i,534 

ippoo Cut, S. C, improvement of i, 223; ii, 1479 

irrior Riyer, Ala. : 

Bridge in Tuscaloosa County, construction of i, 530 

Canal to Birmingham, examination for i, 275 ; ii, 1704 

Canal to Biimingham, survey for j, 275; ii, 1704 

Improvement of, below Tuscaloosa . . ."^ , . i, 205 ; ii, 1678 

Improvement of, between Tuscaloosa and Dauiels Creek i, 2()4 ; ii, 1667 

0))eratin;; and care of locks and dams above Tuscaloosa 1, 2(>5; u, 1675 

arwick Kiver, Md., improvement of 1, 166; ii, 1277 

ashingtou, D. C. : 

Aqueduct Bridge across Potomac River, repair of i, 536 ; vi, 3987 

Defenses of 1,7,15,650 

Potomac Kiver at, improvement of. i, 175; ii, 1313 

Potomac River Flatfl, unauthorized occupancy of vi, 3981 

Public buildings and grounds and Washington Monument. 1,542; vi, 4025, 4032 

WaHhington Aqueduct, increasing water supply of city of i, 540; vi, 4018 

Washington Aqueduct, maintenance and repair of i,537; vi,3991 

Washington Aqueduct, raising height of Great Falls Dam i, 540; vi, 4018 

Washington Monument, care and maintenance oi i, 542 ; vi, 4032 

ENG 97 3 
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Wfti»I»in>rt4m,X,C.: 

Improvement of harbor at -.-. .--.-. l: 

Survey of Pamlico River at and below l:L 

WaMliiiiKton Aqiieilurt, IHRtrict of (^olnmbia. See ^Va8hiI1<rton. D.C. 

WnnhinKton Lake, Waah., improvement of waterway to Pn^t Sonad. l'' 

Wa»»hiii>fton Monnment, Waabin^n, D. C, eare and inainte'naiice of. i,*;. 

Wateree River, S.C, improvement of i.- 

Waf<T hyarinth. obstruction of navigable Sontbeiu rivers, by the 

Water- le^ el obaervationa: 
S*faho Hyilranlics. 

CnliiiiihiaRiver, <>reg. and Wash i '-' 

MinMiHtiippi River ail (1 tribn tar i(>8 ..... LiTl • 

MitfMifwippi River at St. Paul, Mtnu i. . 

Nortbrrn and North weatem Lakes i'-' 

Waterways: 

Srr ttlao (^nnals. 

Albernnrlr Sound, N. C, to Norfolk Harbor, Va i ' 

noaiifrirt Harbor. N. t\, to Newbem, iniproveinent of i.- 

lieaiirurt Harl»or, N.C., to New River, improvement of l: 

Hc.iufort Harbor, S. C, to Savannah, Ga., imnrovemeiit of i.- 

Chinroteatfut' liay, Va., to Delaware Bay, Del., tuiproveuient of... l . . 
Delaware Hay. l>el . to Cliinroteajfiie Bay, Va., improvement of... Li . 

Fernandin:!, Fla., to Savannah, (*a.. improvement of i-' 

Keweenaw Bay to i^ke Superior, Mich., improvement and operatiii^v 

care of I,>H • 

Newbem to lieanfort, N. C, improvement of i-" 

New Ri\er to IWaufurt, N. C., improvement of l-' 

Norfolk Harbor. Va.. to Albemarle Sound, N. C, improvement of. ;, >' 
Puifi't Sound to lakes Union and WaMhington, Wash., improvrrr '- 

of lM 

Savannah. Oa., to Beaufort, 8. C, improvement of i.--* 

Savan!iab. (ta., to Fernandina, Fla.. improvement of.. - i -'^ 

Superior Lake to Keweenaw Bay, Mich., improvement and operating - 

r a r e o f 7,3^^;' 

Union Lake, Wash., improvement of waterway via i.rK: 

Wasbington Lake to Puget Sound, Wash., via Lake Union L''l 

Wauke^'an Harbor, HI.: 

Harbor line at, establishment of ^'\' 

liiifirovement of i.^'t-, : 

West Hradflock Bridge Company, bridge of 

WeMteni hraneh. Kliza>>eth River, Va., improvement of lI''. • 

Went <tnlveHton Bay, Tex., improvement of channel in i- • 

West port Harbor, ('onn., Improvement of '* 

Weyinoiitb Hark River, Mas*. : 

Improvement of '- ' 

Survey of, from Hinghara Bridge to Mnuu's wharf {; 

Weymouth Fore River, Mass., improvement of 

White Lake Harbor, Mich., improvement of lA-"'-- 

White River, Ark.: 

(Jauging ^»^r;' 

Improvement of i'|J-- 

Survey of, from Batesville to Buflalo Shoals ' f- . 

Survey of Buffalo Fork i.3l«:'i 

White River, Ind.: 

improvement of ^''^,''.1' 

Survey of ^ I.'"-':.' 

Wick ford Harbor, R. L, improvement of.^ '; 

Wicomico River, Md., improvement of /, Z^"* ' • 

Willamette River, Oreg.t , „ 

Improvement of, above Portland '■j' ,., 

Ini])rovemeut of, below Portland ^' '!"'.'['.[ . 

Willapa River and Harbor, Wa«h,, improvement of i.j"^''^ ' 

WiiletH Point, N. Y.: 

Battalion of Kngineers ^^T; 

Knjriueer Depot K'l- 

Kngineer School ^' '. 

EHtimates ./ 

Post of Vn 

Wilmington, Cal., improvemeutof harbor at ^i^*' ' 
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iDgton, Del. : 

nprovement of harbor at i, 155; ii,1250 

emoval of wrecks in harbor at i, 170; ii, 1288 

ington, N. C. : 

efenHesat 1,7,16,670 

nprovement of Cape Fear River above i, 208; ii, 1404 

nprovement of Cape Fear River at and below i,209; ii, 1406 

n Harbor, N. Y., improvement of i,471; iv,3126 

ibigoshish Lake, Minn. : 

perating and care of reservoir at i,3!*S; Jii,2142 

eservoir at i,326; in, 2137 

ah Bay, S. C, improvement of 1,217; ii, 1453 

lacoochee River, Fla., improvement of 1*219; ii, 1564 

Lake and River, 111. and Ind., survey of 1,421; iv,2887 

.bnry Creek, N. J., rebuilding dike in Delaware River at..-- i, 152, 639; ii, 1223 

.8 Hole Channel, Mass., improvement of i, 69, 894 

ks, removal of i, 23 

Baltimore Harbor, Md 1, 174; ii, 1307 

iishop and Clerks Light, Vineyard Sound, Mass 1, 80, 928 

{ranford,Conn 1,138,1156 

{rooklyn,N. Y 1,138,1158 

*ape Cod, near Orleans, Mass., off 1,63,859 

Uintham, Mass 1,928 

Chesapeake Bay,Md 1,171; ii, 1289 

Chicago River at Chicago, III 1,420; iv,2881 

Christiana River, Del 1,170; ii, 1288 

'od, Cape, near Orleans, Mass., off i, 63, 859 

Columbia River, Oreg i,502j iv,3406 

)arien Harbor, Ga i,237; ii, 1538 

Delaware Bay and River i, 153; ii, 1227 

Sdgewater, N. J 1,114,1040 

Elizabeth River, Va 1,198; ii, 1380 

Crie Harbor, Pa 1,472 

j'ort Hamilton, New York Harbor, X. Y 1,114,1039 

Tort McHenry, Baltimore Harbor, Md i, 174; ii, 1307 

i'rankfort. Me 1,43,801 

i^edney Channel, New York Harbor, N.Y 1,114,1039 

Jowanns Canal, New York Harbor, N. Y 1,138,1158 

Jreat Egg Harbor Inlet, N. J i, 153; ii, 1227 

lamilton. Fort, New York Harbor, N. Y 1,114,1039 

lampton Roads, Va 1,198; ii, 1379 

lenderson Harbor, N.Y 1,482; iv,3304 

lillsboro River, FJa 1,251; ii, 1566 

Indson River, at Jersey City and Edgewater, N. J i, 114, 1039, 1040 

eraey City, N. J 1,114,1039 

Cej- West Harbor, Fla i,251; ii, 1566 

-league Island, Delaware River, Pa i, 153; ii, 1227 

dcllenry. Fort, Baltimore Harbor, Md i, 174; ii, 1307 

dan of War Harbor, Key West, Fla 1,251; ii, 1566 

tfarsh River, at Frankfort, Me 1,43,801 

tfillbridge. Me 1,42,798 

Milwaukee Bay, Wis i,407; iv,2751 

Mississippi River 1,23,317; in, 2001 

tfoney Point, Elizabeth River, Va 1,198; ii,1380 

^arraguagus Bay, Me i, 42, 798 

Newport News, Va 1,198; ii, 1379 

^ew York Harbor, N. Y 1,114,138.1039,1040,1158 

^Jorfolk Harbor, Va i, 198; ii, 1380 

Norton Shoal, Vineyard Sound, Mass 1,80,927 

31d Point Comfort Wharf, Va., near 1,198; ii, 1379 

Orleans, Mass i, 63, 859 

Patapsco River, Md i,174; ii. 1307 

Penobscot River, Me., Marsh River branch of 1,43.801 

Pontchartrain Lake, La 1,291; ii, 1776 

[laritan Bay, N. J 1,138,1157 

aaritan River, N.J 1,138,1157 

>t. Joseph River at St. .Joseph, Mich 1,434; iv,2947 

M. Marys River, Mich 1,451; iv,3033 

Sassafras River, Md., mouth of i, 171; ii, 1289 
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